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Use of a secretagogue for th© treatment or prophylaxis of cancer cachexia 

All patent and non-patent references cited in the application, or in the present appli- 
5 cation, are also hereby Incorporated reference In their entirety. 



Field of invention 

The present invention relates to the use of a secretagogue. such as a ghrelln-Hk© 
compound for the production of medicament for the treatment or prevention of 
cancer cachexia as well as to a method of treating or preventing cancer cachexia in 
an individual in need thereof by adminislering a secretagogue, such as a ghrelln-IIke 
compound. 



1 s Background of Invention 

Cachexia is found as the temiinai state of many different clinical conditions or In 
chronic diseases such as cancer. InfectkMis, MDS, congestive heart failure, 
rheumatoid arthritis, tuberoutosls. cystic fibrosis and Crohn diseases, it can also 
20 occur in eWerty people who do not have any obvious symptoms of disease. 
Although cachexia represents the complex metabolic syndrome that is seen In such 
patients it is commonly recognized as a progressive weight loss with depletion of 
host reserves d adipose tissue and skeletal muscle. 

The core of cancer cachexia syndrome relates to the problem of progressive tumor 
25 growth and the catabolic side effects of conventional anti-neoplastic therapy. These 
two phenomenon's gives rise to alterations in the neuro-endocrine system, to the 
productton of a variety of pro-Inflammatory cytokines and to the release of cancer 
specific cachectic factors. In turn, these mediators cause either a reduction in food 
intake, abnonnality in the metabolism or a combination of these two. 
30 Cache^da Is associated >Nith particular types of cancer eg. Cancer in Upper Gl trad 
and Lung cancer. At the moment of diagnosis 80% of all patients with cancer in 
upper Ql tract and 60 % of all patients with lung cancer have already experienced 
substantial weight loss (Bmera 1219-22). Cachexia Is more common in children and 
In elderly patients and becomes more pronounced as the cancer progresses. On 
35 averages the prevalence of cachexia increases from 60 percent to more than 80% 
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percent before death and in more than 20 % of the patients cachexia Is the main 
cause of death (Bruera 1219-22). 

Detection of cancer cachexia: The nutritional slate is evaluated with a combination 
of clinical assessment, antropometric tests (body weight, skin fold thickness and mid 
arm circumference) and imaging (DEXA scan. MR scan. CT scan and bioelectric 
Impedance meassuring). Cachexia Is generally suspected If the Involuntary weight 
loss of greater than 5% of the premorbid weight Is obsewed within a six-month 
periode - especially when combined with muscle wasting. 

The most commonly used laboratory parameter is semm albumin. It is however an 
unspecfflc parameter. Other markers are proteins with a short half life transferrrin 
and transthyretin has also been used. 

Other markere of canchexia are IGF-1 . IGFBP-3. ALP (alkaline phosphatase) and 
testosterone. 



Anorexia: Energy Intake has been shown to be substantiafly reduced among weight- 
loosing cancer patients. Cancer patients may frequently suffer from physical 
obstruction of the Ql tract, pain, depression, constipation, malabsorption, debility or 
the skie effects of treatment such as opiates, radtotherapy or chemotherapy, which 
all may decrease food Intake (Barber, Ross, and Fearon 133-41). Cancer 
associated hypercalcemia noay also induce nausea, vomiting and appetite loss. 
However there remain a large number of patients with cancer In whom there is no 
obvious clinical cause of reduced food Intake. It is Important with this distinction as 
only the latter small subset of patients may benefft from medication that acts 
centrally to stimulate appetite. 

The central mechanism of cancer Induced anorexia and cachexia Is complex and 
includes many different cytokines, hormones and other factors produced by the 
caruser cells. 

Leptin: In normal physiological situations leptin plays an Important role In triggering 
the adaptive response to starvation since weight loss causes leptin level to fall in 
proportion to the loss of body fat However In cancer patients an increased level of 
cytokines (IL-1 , IL-6, TNF-a, INF-y) produced by the cancer cells may stimulate the 
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expression and/or the release of leptin. Another possible mechanism of the 
cytokines is that they mimic the hypothalantic effect of excessive negative feedback 
signalling from leptin. leading to the prevention of the normal compensatory 
mechanism regarding food intake and body weight. 
5 NPY (Neuropeptide Y): The hypothalamus NPY system is one of the key neural 
pathways disrupted in anorexia induced by IL-1 or other cytokines. The cytokines 
decreases the sensitivity for NPY (Inui review). 

Melanocortlns: Abberant melanocortln signalling may be a contributing factor in both 
anorexia and cachexia. IDespite marked loss of body weight which would normally 
10 be expected to down-regulate the anorexigenic melanocortln signaling system as a 
way to conserve energy stores, the melanocortln system remains active during 
cancer induced cachexia. Central malanocortln blockade by AgRP or other 
antagoni^ reversed anorexia and cachexia In the animal models suggesting a 
pathogento role of this system (Wisse, Schwartz, and Currvnings 275-81). 

15 

(Metabolism: Hyper metabolism is defined as an elevation of the resting energy 
expenditure (REE) is a cardinal feature of cachexia. Total energy expendfture 
involves REE (app. 70%) and voluntary energy expenditure (app. 25%) and energy 
expenditure in digestion (5%). Voluntary energy expenditure may Ije decreased in 

20 cachexia which may manifest clinically as apathy, fatigue and depression. 

T^e orejdgenic and the anorexigenic signals are known to respectively decrease 
and increase sympatheic nervous activity, which regulate REE by activating 
thermogenesis in brown adipose tissue in rodents and possible in muscle In 
humans, through induction of the mitochondrial uncoupling protein (UCP). It has 

25 been suggested that activation of UCP in muscle In white adipose tissue by 
cytokines might be a molecular mechanism underiying the Increase in the heat 
production and muscle wasting (Inui 72-91 -.Fearon and Moses 73-81). 
Altered nutrition metabolism has been described in patients with cancer. Solid 
tumors produce large amounts of lactate, which is converted back into glucose 

30 through a process that uses large antount of ATPand is very energy ineffteient. One 
of the major ftictors In tfie increase in fat metabolism may be lipM mobilizing factor 
(LftAF) that acts directiy on the adipocyte to release free fatty add and glycerol. 
Cytokines may induce muscle protein cataboHsm indirect^ by affecting the musde 
repair processes. 

35 
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Ghrelln is a bloactive peptide which originally was described to be involved in the 
control of GH secretion but later found to be a major regulator of appetite, food in- 
take and energy homeostasis (Kojima et al. 118.22:Naka2ato et al. 194-98). As 
many other bloactive peptides ghrelln probably act both as a honnone. a pafBCrine 
substance and as a neuiotransnritter. 

The story of ghrelln. Its receptor and synthetic compounds acting tiirough this re- 
ceptor unraveled In a unique "reverse" order. In the eighties a synttietic hexa- 
peptide from a series of opiold-Oke peptides was found to be able to release growtti 
honnone (GH) from isolated pltiataiy cells (Bowers el al. 663^. Since this action 
was Independent of the growth homione releasing hormone (GHRH) receptor, sev- 
eral pharmaceutical companies embarked upon dmg discovery projects based on 
this hexa-p^rtkle GH secrelagogue (GHS) and its putative receptor. Several series 
of potent and efficient peptide as well as non-peptide GH secretagogues were con- 
sequently described In the mW nineties ADDIN . However, first several years later 
was the receptor through whteh ttiese artificial GH secretagogues acted eventually 
cloned and shown to be a member of the 7TM G protein coupled receptor family 
(Howard et al. 074-77;Smrth et al. 621-45). But. first in 1999 was the endogenous 
ligand for this receptor the honnone ghrelin finally discovered (Kojima et al. 656-60). 
The main site for ghrelin production is the stomach, where tiie peptide is found in 
classical endocrine cells in the gastric mucosa. 

Effect of ghrelin on the appetite: From here, ghrelln is secreted in the pre-meal 
situation which results In a sharp, short-lived surge in plasma levels of ghrelln before 
ttie meal and starting appr.1-2 hour before the meal and lasting a short while after 
Initiation of tiie meal. Since ghrelin is ttie only peripherally produced orexigenic 
(appetite promoting) substance it Is believed ttwt the increase in plasma levels of 
ghrelin is crudal for the initiation of the meal. 

Previously, ghrelin has been administered by continuous infusfons for 270 hours, 
which has shown tiiat an Increase in food intake can be obtained tiirough Intra- ve- 
nous administration of ghrelin. The doses were 5pmol/kg/mln, giving In an average 
test person at 70 Ig a total infusion of 3200mg (Wren et al. 5992). RecenUy, It was 
shown that Infusion of ghrelln for 90 minutes could Increase food intake by 30 % in 
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cancer cachexia patients. (Abstract P09 Digestive Hormones. Appetite and Energy 
Balance, Baylis and Starling meeting, London, June 2003). 

Summary of invention 

The present Invention relates to the use of a secretagogue, in particular a ghrelln- 
like compound. Including human ghrelln. In the treatment or prophylaxis of cancer 
cachexia. In particular, the sulytypes of cancer that Induces a Wgh degree ol 
cachexia with an Increase of REE. such as Lung cancer and Pancreatic cancer. 



In a preferred embodiment the invention relates to the use of a ghrelin-iike com- 
pound for the preparation of a medicament for the tieatnhent or prophylaxis of can- 
cer cachexia, wherein the ghrelln-like compound comprises a stniolure defined by 
formula I 

- OCU - (X*) - (XV Z^. wherein 
T is an optionally present protecting group 

each is independently selected from an amino acid, wherein said amino acid is 
selected from naturally occurring and synthetic amino acids. 

is any amino acid selected from naturally occurring and synthetic occumng amino 
adds, said amino acid being modified with a bulky hydrophobks group, preferably an 
acyl group, or a fatty acM, 

each X^ is Independently selected from an amino acid, wherein said amino add is 
selected from naturally occurring and synthetic amino acids, 

wherein one or more of X' and X^ optionally may be modified by a bulky hydropho- 
bic group, preferably an acyl group, or a fatty acid. 

Is an optionally present protecting group, 



05-09-03 



P 817 DKOO 

6 

m is an integer In the range of from 1-10 
n is 0 or an integer in the range of from 1 -35. 

5 Accordingly, the tenn •^hrelin-Bke compound" Includes the naturally occurring 28 aa 
human ghrelln. the amino acid of which is shown m SEQ ID NO: 1. as well as the 
naturally occurring 27 aa human ghreUn. the amino add of which Is shown in SEQ 
ID NO: 2. Thus, the present invention relates to the use of ghrelln or a peptide ho- 
mologous thereto. Ghrelln is described by Kojima in Nature (1999). vol. 402.656- 

10 660. 

The present invention signfficantiy lowers the risk o1 developing cancer cachexia. 
Independent of the cause, such as independent of the particular therapeutic cause 
of, or ttierapeutic factor contributing to. th© cancer cachejda. 

15 

In another embodiment the present invention relates to the use of a marker for 
monitoring the effect of the administration of the ghreiin-lilce compound of the 
invention. 

20 Accordingly, in another aspect the invention relates to a method for monitoring the 
effect of the administration of the ghrelin-lilte compound of the invention, comprising 
measuring one or more mariners, in particular markers selected from IGF-I, IQFBP- 
3, ALS (acidic tabled), thyroid hormones, sex hormones, and albumin, more 
preferably from IGF-I. IGFBP-3. ALS (acidic labled), more preferably IGF-1. These 

25 mariters are all low in cachetic patients and are expected to Increase after treatment 
with ghrelin. 

Detailed description of the Invention 
30 Definitions 

Affinity: the strength of binding between receptors and their Hgands, for example 
between an antibody and its antigen. 
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Amino Add Residue: An amino acid fomned upon chemical digestion (hydrolysis) of 
a polypeptide at Its peptide linkages. The amino add resMues described herein are 
preferably In the "L" Isomeric fomn. However, the amino add encompasses every 
amino add such as Limine acid, D-amino add, alpha -amino add, beta -amino 
acid, gamma -amino add, natural amino add and synthetic amino acid or the like 
as long as the desired funclkxial property is retained by the polypeptide. NHa refers 
to the free amino group present at the amino temiinus of a polypeptWe. COOH re- 
fers to the free carboxy group present at the carboxy terminus of a polypeptWe. In 
keeping with standard pdypeptide. abbreviations for amino add residues are shown 
in the foHowing Table of Conespondence: 



TABLE OF CORRESPONDENCE 
SYMBOL 
1-Letter 3-Letter AMINO ACID 



Y 


Tyr 


tyrosine 


Q 


Gly 


glycine 


F 


Phe 


phenylalanine 


M 


Met 


methionine 


A 


Ala 


alanine 


S 


Ser 


serine 


1 


lie 


isoleudne 


L 


Leu 


leucine 


T 


Thr 


threonine 


V 


Val 


valine 


P 


Pro 


proline 


K 


Lys 


lys'me 


H 


His 


histidine 


Q 


Gin 


glutamine 


E 


Glu 


glutamic acid 


Z 


Glx 


Glu and/or Gin 


W 


Tip 


tryptophan 


R 


Arg 


arginine 


D 


Asp 


aspartic acid 


N 


Asn 


asparaglne 


B 


Asx 


Asn and/or Asp 
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C Cys cysteine 

X Xaa Unknown or other 

It should be noted that all amino acid residue sequences represented herein by for- 
mulae have a left-to-right orientation In the conventional direction of amino terminus 
to carboxy tenrtnus. In addition, the phrase "amino acid residue' Is broadly defined 
to Include the amino adds listed in the Table of Conrespondence and modified and 
non-naturally occurring amino adds. Furthermore, It should be noted that a dash at 
the beginning or end of an amino add residue sequence indicates a peptide bond to 
a further sequence of one or more amino add residues or a covaient bond to an 
ammo-termlnal group such as NHa or acetyl or to a carboxy-tennlnal group such as 
COOH. 

BMI measures your helghlAweight ratio. It Is deteimlned by calculating weight in kilo- 
grams divkled by the square of height in meters. The BMrnormal" range is 19-22. 

Concentration equivalent A concentration equivalent is an Equivalents dosage be- 
ing defined as the dosage of a ghreiin-like compound having in vitro and/or in vivo 
the same response as evaluated from a dosage-response curve as wild-type ghre- 
lin. 

Dissociation constant. Kd; a measure to describe the strength of binding (or affinity 
or avidity) between receptors and their figands. for example an antibody and its antl- 
gen.Tfie smaller Kd the stronger binding. 

Fusion Pdypeptide: A polypeptide comprised of at least two polypeptides and a 
linking sequence to cperativGly link the two polypeptides into one continuous poly- 
peptide. The two polypeptides linked in a fusion polypeptide are typically derived 
from two Independent sources, and therefore a fusion polypeptide comprises two 
linked polypeptides not nomially found linked in nature. 

Ghreiin; a polypeptide as described in Kojima M, Hosoda H. Date Y, Nakazato M, 
Matsuo H, Kangawa K 1999 Ghreiin is a growth-honrone-releasing aoylated peptide 
from stomach. Nature 402:656-660. Human 28 aa ghreiin has the amino acid of 
SEQIDNO: 1. 
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GH8: growth hormone secretagogue 

GHS*R la: the receptor for GHS. GHS-R 1a is also denoted GHS la. 
HAART: Highly active antiretroviral therapy. 

Immunologically distinct The phrase immunologically distinct refers to the ability to 
distinguish between two polypeptides on the ability of an antibody to spectficaHy bind 
one of the polypeptides and not specifically bind the other polypeptide. 

Individual: A living animal or human in need of susceptible to a condition, in particu- 
lar a cachectic condition as defined herein. In preferred embodiments, the subject is 
a mammal, including humans and non-human mammals such as dogs, cats, pigs, 
cows, sheep, goats, horses, rats» and mice. In the most preferred embodiment, the 
subject is a human. 

Isolated: is used to describe the various ghrelln-tilce compounds, polypeptides and 
nucleotides disclosed herein, that has been identified and separated and/or recov- 
ered from a component of its natural environment. Contaminant components of its 
natural environment are materials that would typically interfere with diagnostic or 
therapeutic uses for the polypeptide, and may Include enzymes, homnones, and 
other proteinaceous or non-proteinaceous solutes. In prefen^ embodiments, the 
pdypeptide will be purified. 

Modified antino acid: an amino add wherein an arbitrary group thereof is diemicaliy 
modified. In particular, a modified amino acid chemically modified at the alpha - 
carbon atom In an alpha -amino acid is preferable. 

Monoclonal Antibody: The phrase monoclonal antibody In its various grammatical 
forms refers to a population of antibody molecules that contains only one species dl 
antibody combining site capable of immunoreactlng with a particular antigen. 

Multimeric: A polypeptide molecule comprising more than one polypeptide. A mul- 
tlmer may be dimeric and contain two polypeptides and a multimer may be trimeric 
and contain three polypeptides. Multimers may be homomeric and conuiln two or 
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more identical polypeptides or a muttimer may be heteromeric and contain two or 
more nonidentical polypeptides. 

Polyclonal antibody: Polyclonal antibodies is a mbcture of antibody molecules recog- 
nising a specific given antigen, hence polyclonal anfibodies may recognise ditterent 
epitopes witNn said antigen. 

Polypeptide: The phrase polypeptide refers to a molecule comprising amino add 
residues wWeh do not contain Bnkages omer than amide linkages between adiacert 
amino acid residues. 

Receptor: A receptor is a molecule, such as a protein, glycoprotein and the like, that 
can spedfteally (non-randomly) bind to anottier molecule. 

Secretagogue: A substance or chemical nroiely capable of binding and activating 
theGHS la receptor. 

Specificity: The term speclficily refers to the number of potential antigen binding 
sites which immunoreact with (specirically bind to) a given polypeptide. The poly- 
peptide may be a single polypeptide or may be two or more polypeptides joined by 
disulfkie bonding. 

Surfactant molecule: Molecule comprising a hydrophobic part and a hydrophlllc part. 
i.e. molecule capable of being present In the interphase between a lipophilic phase 
and a hydrophlllc phase. 



Cancer cachexia 



The central mechanism of cancer induced cachexia is complex and includes many 
different cytokines, hormones and other factors produced by the cancer ceMs. 

As discussed above cancer cachexia may be due to a catabolic disorder, either re- 
sulting from the progressive tumor growth or from the catabolic side effects of the 
anti-cancer therapy. However, the cancer cachexia may also be due to an anorectic 
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disorder, such as the case when the Individual suffering from the cancer has no ap- 
petite or the position of the tumor reduces food intake. 

Accordingly. In one embodiment of the Invention the treatment with a seoretagogue, 
5 such as a flhreJln-Rke compound, is for the treatment or prevention of cancer ca- 
chexia caused by a catabollc disorder. Thte is particularly experienoed when the 
cancer is a lung cancer, a pancreatic cancer, liver cancer, other Ql tract cancers, in 
particular lung cancer and upper Ql tract cancers. 

10 In anottier embodiment of the Invention the treatment with a seoretagogue. such as 
a ghrelln-iike compound. Is for the treatment or prevention of cancer cachexia 
caused by an anorectic disorder. 

in yet another embodiment the treatment with a secrelagogue. such as a ghrelin-like 
15 compound, is for the treatment or preventfon of cancer cachexia independent of the 
cause of cachexia, as weH as for cachexia caused by a combination of the catabollc 
disorder and the anorectic disorder. 

Another sub-group of cancer are those with anorexia caused by dysreguiation of the 
20 central appetite regulatory centre in hypothalamus, where other possible reasons to 
eat less are excluded. In particular individuals in terminal cancer states wrtiere 
further cancer treatment is Impossible would benefit from ghrelin treatment as a 
palliative treatment to increase food Intake. Improve the digestion and metabolism. 

25 Accordingly, a third aspect of the invention relates to the palliative treatment of ter- 
minal cancer states in an IndivWual in need thereof. 

Without being bound by theory the rationale for the treatment wHh a seoretagogue. 
in particular a ghrelin-like compound is based on the following: 

30 

Ghrelin released from the endocrine cells in the mucosa of the Gl trad may act both 
locally as a paracrine substance and centrally as a hormone. LooaBy. ghrelin may 
act as an initiator of afferent activity in for example afferent vagal neurons. Such 
neurons will relay the ghrelin stimulus to centere In the CNS such as the nucleus 
35 tractus solilarlms (NTS) which further communteate with appetite and energy ho- 
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meostasis regulatory centers such as the paraventrtcuter nucleus and arcuate nu- 
cleus in the hypothalamus. As a hormone, ghrelin is believed to act on central appe- 
tite regulating POMC and NPY/AGRP neurons, which express ghreTin receptors. 
Most of these neurones In the arcuate nucleus as such are located fnslde the blood 

5 brain barrier and is consequently not accessible to blood bom messengers such as 
ghrelin. However, some POIWIC and NPY/AGRP neurons ate found In the nearby 
median eminence a dcumventrlcular oigan, which is clearly outside the blood brain 
barrier and are therefore target for hormonally transmitted ghrelin signaling from the 
Gl tract However recently it has been described that ghrelin Is transported across 

10 the blood brain barrier (Banks et al. 822-27). It is important to note that at the central 
appetite regulatory center for example at the NPY / AGRP neurons - i.e. the first 
level neurons In the stimulatory branch of appetite oonlrol - ghrelin acting through 
stimulatory ghrelin receptors is the only stimulatory input known from the periphery. 
AU other hormones and neuroiransmitlers: leptin. insulin, PYY3-36, a-MSH etc. act 

15 as Inhibitors on the NPY/AGRP neurons in this Important "appetite gate-keeping- 
center. Since the NPY system in down-regulated during cancer induced cachexia 
Ghrelin stimulation of this system may be able to nonnalize the condition. Similarly 
the melanocortin that Is active during cancer Induced cachexia, may be inhibited by 
Ghrelin through stirrojiation of AgRP. 

20 

Increase In ghreTm has also been shown to increase ATCH and the following Cortisol 
level. This actton may have important beneficial implication for the treatment of ca- 
chexia as Cortisol decreases the level of cytokines (IL-lp, IL-6, TNF-a, IFN-a). Ad- 
minlstratton of. glucocorticoids is already widely used in the palliative setting for 
25 symptons associatad with cancer (Inui 72-91 ) 

Furthermore, rt Is known that ICV injection of ghrelin has been shown to decreases 
core body temperature In rodents, which inidicate a decrease in the REE (l.^wronce 
CB, Endocrinology. 2002 Jan;1 43(1 ):1 55-62). Again without being bound by theory It 
30 is expected that ghrelin will revert the Increase in REE which is an important feature 
of the cachexia. 

The secretogogue, in particular a ghrelin-IIke compound, may be administered at 
any suitable regime taking Into account the knowledge of the expected cancer prog- 
ress as well as the anti-neoplastic therapy regime. 

35 
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In one embodiment it is preferred that the secretogogue, In particular a ghrenn-Hke 
compound, is administered prophylactically for preventing the cachectic state to 
start. In this embodiment the treatment may be started before any anli-neoplasHc 
treatment initiates. It may be administered continuously during the anti-neoplastic 
treatment or it may be administered at mteivais. for example between periods with 
anti-neoplastic therapy. By administering during and in particular between the peri- 
ods of anti-neoplastic therapy, the risk that the treated IndivWual acquires Infections 
and other complications may be reduced due to the better health conditions. 



Combination therapy 

Administration of the ghreRn-Hke compound may be used in combination Witti any 
antiKjancer therapy. InchJdIng chemottierapy. radiotherapy and surgical treatment. In 
particular ft is used In combination wtth chemotherapy and radiotherapy. Thus, in 
one embodiment the present invention relates to a metiiod of treating cancer com- 
prising administering an effective amount of radiotherapy and an effective amount of 
the ghrelln-Uke compound according to the mveivtion. The treatment with the ghrelin- 
llke compound may be started before ttie radiotherapy treatment Initiates. It may be 
administered continuously during tt>e radfotherapy or it may be administered at In- 
tervals, for example between periods witii radiott^erapy therapy. 

In another embodiment the present Invention relates to a method of treating cancer 
comprising administering an effective amount of chemotherapy and an effective 
amount of the ghrelin-llke compound according to ttie invention. The treatment witii 
the ghrelin-IIke compound may be started before the chemotherapy treatment initi- 
ates. It may be administered continuously during the chemottierapy or it may be 
administered at lntan«ls. for example between periods with chemotherapy therapy. 

Furttiermore, the combination treatment may be co-fomnulations of the ghrelin-like 
compound and the chemottierapy. 

In another embodiment the ghrelin-like compound may be administered in combina- 
tion witti IGF-1. IGFBP-3. or ALS, preferably witii lGF-1. The rationale behind this 
combination treatment is to increase the level of IGF-1. IGFBP-^. and/or ALS found 
to be low in cachectic individuals 
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In yet another embodiment the ghrelin-like compound is administered in oombination 
with a NSAID, such as indomethactn, and COX1 inhibitors or COX2 inhibitors. 
Another combination may be viith erytropottin/EPO. 

Secretagogues 

A growth hormone secretagogue according to the invention is used in its normal 
meaning. Le. a substance capable of stimulating growth hormone release. In the 
present context, a secretagogue is defined by its ability of binding QHS*R 1a, and 
more preferably activating the receptor* 

A secretagogue according to the invention is preferably selected from the group of: 
L-692-429, L-692-585 (Benzoelactam compounds) 
MK677 (Splrolndaner) 

G-7203, G-7039, G-7502 (Isonipecotlc acid peptidomimetio) 
NN703» ipamorelin 

In particuiar the secretagogue is a ghreHn*tike compound, including 28 aa human 
ghrelin. 

Subcutaneous administration 

ft is Important to note that ghrelin receptors are found in a nurrd^er of places in the 
organism besides on the GH producing cells and in the hypothalamic centers for 
appetite eta control. It the CNS these receptors are tuned to receiving signals from 
local ghrelin containing neurons. Peripherally secreted or artificially administered 
ghrelin might not reach such sites due to the blood brain banler. however cun-entty 
available so-called GH secretagouges. which are small organic compounds such as 
MK-0677. will pass the blood brain barrier and also reach these sites - and conse- 
quently have the danger of causing unwanted side effects. Thus such compounds 
which do have the advantage of being for example orally active will not be optimal 
for mimicking the natural pre-meaK appetite Inducing surge of ghrelln» since they will 
reach basrcaity all ghrelin receptors in the body. In contrast, by using the natural 
peptide, ghrelin itself or homologues thereof, and administering it peripherally - as in 
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the present invention - It is ensured that only the relevant, appetite regulating ghre- 
lln receptoi^ are reached and stimulated. 

Any parenteral administration fbmi that will ensure that the ghreHn receptors which 
5 normally are the target for peripherally produced ghrelln in the premeal situation will 
be exposed to sufficient levels of the bioacHve form of ghrelln to ensure robust and 
appropriate appetite sHmuiatfon without causing desensftteatlon of the system may 
be part of the present Invention. However, taken into consideration that the Individu- 
als to be treated possibly wlH have to receive treatment for a longer period, such as 
10 weeks or months, ft Is preferred that the administration form Is well suited herefor. 

Accordingly, it is preferred that tiie ghreUn-lIke compound according to ttie Invention 
is administered subcutaneously in an amount sufficient to allow sufficient levels of 
the bloactive fonn of ghrelln. I.e. ttie aoylated lorm, to reach the receptors in time, 
1 5 such as prtor to the forthcoming mead. 

The present Invenlfon preferably deals with methods for administering ghrelin In a 
way which mimics the physiologically pre-meal situation as closely as possible yet 
providing patients in need of increased food intake, for example fragile elderly, post 
20 operative patients, patients with lost appetite as part of cachexia for example pre- 
cipitated by cancer, cardiac disease etc. with a sufficient extra stimulatory input to 
their appetite regulating ghrelln receptors, which nomnally are reached by ghrelln in 
the pre-meal sitaiatton. 

25 Bolus administration 

Furthennore, from a molecular pharmacological point-of-view it Is important to note 
that it has been found that the ghrelin receptor normally is exposed to short-lived 
surges in the concentrations of the natural agonist ligand, ghrelin. The GHS-R la 

30 receptor belongs to the class of receptors, so-called G protein coupled receptors or 
7TM receptors, which upon continued exposure to an agonist will be desentizised, 
internalized and down-regulated. These mechanisms, which are Inherent to the 
overall signal transduction system, involve processes such as receptor phosphory- 
lation (which in itself decreases the affinity of the receptor for ttie agonist) binding of 

35 Inhibitory proteins such as arrestin (which stericaily block the binding of signal trans- 
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duc«on molecules such as Q proteins). Other part of the agonist mediated desensl- 
tlzation process Is receptor irtemalization (I.e. physical removal of the receptor from 
the cell surface where It could bind the agonist) as welt as receptor down regulation 
(l.e. decreased production / expression of the receptor). Receptor Internalization 

5 could after short-lived exposure of the receptor to agonist be followed by a re- 
sensitization process, where the receptor is dephosphorylated and recycled to the 
cell surface to be used again. Without being bound by theory, it is believed that, 
upon prolonged stimulation, which would occur for example during a long-iasting 
continuous infusion of the agonist, the receptor down-regulation process ensures 

1 0 that the target cell Is atijusted in its signal transduction system etc. to tWs situation. 

The present invention provides a procedure for an optimal administration of ghrelin 
to patients In order to obtain a maximal response and avoid for example desonstti- 
zation mechanisms. 

15 

Accordingly, the present Invention relates in one aspect to administration of the 
ghrelin-like compound In boluses, preferably a bolus prior to each main meal. It has 
been found, in contrary to the prolonged administration processes In the prior art. 
that a bolus administration leads to not only stimulation of appetite, but also to 
20 stimulation of feed Intake and more Important to stimulation of weight gain. 

Without being bound by theory, it is believed that premeal subcutaneous Injection, 
intravenous Injectfon or short-temt Infusfons of appropriate doses of ghrelin will en- 
sure that a robust stimulation of appetite inducing ghrelin receptors will be obtained 
25 with minimal constraint to the mobility etc. of the patient Thus for example patients 
with hip fractures can In the post operative situation be treated in the premeal period 
and If required during the meal as such, but will be free to move around and partici- 
pate in the important post operative physicotherapeutic regimens. 

30 Ghrelln-ltke compound 

A ghrelin-like compound according to the invention described herein is a compound 
comprising a structure defined by formula I 

35 2' - {XX - (X*) - (XV Z^ wherein 
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7} is an optionally present protecting group 

each is independentiy selected from an amino add, wherein said amino acid is 
selected from naturally occum'ng and synthetic amino acids» 

is any amino acid selected from naturally occurring and synthetic occurring amino 
acids, said amino acid t>eing modified with a bulky hydrophobic group, preferably an 
acyl group, or a fatty acid. 

each X^ is Independentiy selected from an amino acid, wherein said amino acid is 
selected from naturally occurring and synthetic amino acids, 

wherein one or more of X^ and X^ optionally may be modified by a bulky hydropho- 
bk: group, preferably an acyl group, or a fatty acid, 

is an opttonally present protecting group, 

m is an integer in the range of from 1*10 

n Is 0 or an integer In the range of from 1*^5. 

Accordingly, the term "ghrelin-Hke compound" includes tiie naturally occurring 28 aa 
human ghreiin, tiie annino acid of which is shown in SEQ ID ISIO: 1, as well as the 
naturally occurring 27 aa human ghreiin, ttie amino acid of which is shown in SEQ 
ID NO: 2. Thus, the present invention relates to the use of ghreiin or a peptide ho- 
mologous thereto. Ghreiin Is described by Kojima in Nature (1998), vol. 402,656- 
680. 

The present invention includes diastereomers as well as tiieir racemic and resoh/ed 
enantiomerically pure forms. Ghrelln-iike compounds can contain D-amino acids, L- 
amino acids, alpha-amino acid, beta-amino acid, gamma-amino acid, natural amino 
acid and synthetic amino acid or the like or a combination thereof. Preferably, amino 
acids present in a ghreiin^ike compound are the L-«nantiomer. 
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The ghrelin-like compound comprises an amino acid modHied with a bulky hydro- 
phobic group. The number of amino acids N-terminaJly to the modified amino acid is 
preferably within the range of from 1-9. Accordingly, m Is preferably an integer In the 
range of from 1-9. such as of from 1-8. such as of from 1-7, such as of from 1-6. 
such as of from 1-5. such as of from 1-4, such as of from 1-3. such as of from 1-2. 
such as 2. 

It is more preferred that the number of amino adds N-teimlnally to the modified 
amino add is low. such as of from 1-3. such as of from 1-2. Most preferably 2 
amino adds are positioned N-termlnal to the modified amino add. 

In a preferred embodiment (KX has a Gly resWue In the N-terminal part of the se- 
quence. Accordingly, In preferred enibodinrent QCU is selected from the sequences: 

Gly. Gly-Ser. Gly-Cys. Gly-Lys, Gly-Asp. Gly-GIu, Gly-Arg. Gly-Hls. Qly-Asn. Qly- 
Gln, Gly-Thr. and Gly-Tyr. 

More preferably ()0)™ is selected from . Gly-Ser. and Gly-Cys. most preferably from 
Gly-Ser. 

In another words, in a preferred embodiment the ghreJIn-Uke compound Is selected 
from a compound of 

formula II Z' - Gly- (X^)m-i - (X*) - (XV ^. 

formula III - Gly- Ser - (X^ - (XV Z^. and 



formula IV Z' - Gly - (X^) - (X')n- 



Asvi more preferably the ghrelin-like compound has fonnula 111. 

As described above, X^ may be any amino add modified with a bulky hydrophobic 
group, in particular X^ is selected from the group of modified Ser. Cys. Asp. Lys, 
Trp, Phe, He, and Leu. More preferably X'' is selected from the group of modified 
Ser, modified Cys and modified Lys. and most preferably X* Is modified Ser. 
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Furthermore. (X^)„ - (X^) is preferably Gly-Xaa-Sef, or Gly-Xaa-Cys*. wherein Xaa 
is any amino acid, more preferably (X')m - (X^ te Gly-Ser-Sef. or GJy-Ser-Cys', 
wherein • Indicates that the amino acid residue is modified with a bulky hydrophobic 
5 group. 

(X\ preferably comprises a sequences which is a fragment of ghrelln. or a variant 
of a fragment of ghrelin. such as human ghreTin. Accordingly. (X«)n preferably com- 
prises a sequence selected from one or more of the sequences shown below: 

10 

Phe Leu Ser Pro Glu His Gin 
Phe Leu Ser Pro Giu His 
Phe Leu Ser Pro Glu 
Phe Leu Ser Pro 
15 Phe Leu Ser 

Phe Leu 
Phe 

In a preferred embodiment the length of the ghrelln-like compound Is substantially 
20 similar to the length of human ghrelin, l.e. 27 or 28 amino acids. Accordingly, n Is 
preferably an integer In the range of from 1-25. such as of from 1-24. such as from 
1-15, such as of from 1-10. or such as of from 10-25, such as of from 10-24. such as 
of from 1 5-25. such as of from 1 5-24. 

25 (X\ may be selected from any fragment of ghrelin. such as human ghrelin, and 
accordingly. (X\ may be selected from one or more of the sequences shown below 
or a honK>logue thereof: 

Phe Leu Ser Pro Glu His Gin Aig Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
30 Ala Lys Leu Gin Pro Arg 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

Ala Lys Leu Gin Pro 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu Gin 
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Phe Leu Ser Pro Glu His Gin Arg VaJ Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

Aid Lys 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Aig Lys Glu Ser Lys Lys Pio Pro 
Ala 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys Lys Pro 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys Lys 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser 

Phe Leu Ser Pro Glu His Gin Aig Val Gin Gin Arg Lys Glu 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin 

Phe Leu Ser Pro Glu His Gin Arg Val Gin 

Phe Leu Ser Pro Glu His Gin Arg Val 

Phe Leu Ser Pro Glu His Gin Arg 

Phe Leu Ser Pro Glu His Gin 

Phe Leu Ser Pro Glu His 

Phe Leu Ser Pro Glu 

Phe Leu Ser Pro 

Phe Leu Ser 

Phe Leu 

Phe 



Or selected from 

Phe Leu Ser Pro Giu His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu Gin Pro Arg 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu Gin Pro 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu Gin 
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Phe Leu Ser Pro Glu His Girt Lys Val Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 
AlaLysLeu 

Phe Uu Ser Pro Glu Kis Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys 

Phe Uu Ser Pro Glu His Gin Lys Val Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 
Ala 

Phe Uu Ser Pro Glu His Gin Lys Val Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 

Phe Uu Ser Pro Glu His Gin Lys Val Gin Gin Aig Lys Glu Ser Lys Lys Pro 

Phe Uu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys 

Phe Uu Ser Pro Glu His Gin Lys Val Gin Gin Aig Lys Glu Ser Lys 

Phe Uu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu Ser 

Phe Uu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Aig 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin 

Phe Leu Ser Pro Glu His Gin Lys Val Gin 

Phe Leu Ser Pro Glu His Gin Lys Val 

Phe Uu Ser Pro Glu His Gin Lys 

Or selected from 

Phe Leu ser Pro Glu His Gin Arg Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Uu Gin Pro Arg 

Phe Leu Ser Pro Glu His Gin Arg Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Uu Gin Pro 

Phe Leu Ser Pro Glu His Gin Arg Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Aia Lys Leu Gin 

Phe Leu Ser Pro Glu His Gin Aig Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu 

Phe Leu Ser Pro Glu His Gin Arg Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys 

Phe Leu Ser Pro Glu His Gin Aig Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala 

Phe Leu Ser Pro Glu His Gin Arg Ala Gin Gfn Arg Lys Glu Ser Lys Lys Pro Pro 
Phe Leu Ser Pro Glu His Gin Arg Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro 
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Phe Leu Ser Pro Glu His Gin Arg Ala Gin Gin Arg Lys GUi Set Lys Lys 
Phe Leu Ser Pro Glu Hte Gin Arg Ala Gin Gin Arg Lys Glu Ser Lys 
Phe Leu Ser Pro Glu His Gin Arg Ala Gin Gin Arg Lys Glu Ser 
Phe Leu Ser Pro Glu His Gin Arg Ala Gin Gin Arg Lys Glu 
Phe Leu jSer Pro Glu His Gin Arg Ala Gin Gin Arg Lys 
Phe Leu Ser Pro Glu His Gin Arg Ala Gin Gin Arg 
Phe Leu Ser Pro Glu His Gin Aig Ala Gin Gin 
Phe Leu Ser Pro Glu His Gin Arg Ala Gin 
Phe Leu Ser Pro Glu His Gin Arg Ala 



Or selected from 

Phe Leu Ser Pro Glu His Gin Lys Ala 

Ala Lys Leu Gin Pro Arg 

Phe Leu Ser Pro Glu His Gin Lys Ala 

Ala Lys Leu Gin Pro 

Phe Leu Ser Pro Glu His Gin Lys Ala 

Ala Lys Leu Gin 

Phe Leu Ser Pro Glu His Gin Lys Ala 
Ala Lys Leu 

Phe Leu Ser Pro Glu His Gin Lys Ala 
Ala Lys 

Phe Leu Ser Pro Glu His Gin Lys Ala 
Ala 

Phe Leu Ser Pro Glu His Gin Lys Ala 
Phe Leu Ser Pro Glu His Gin Lys Ala 
Phe Leu Ser Pro Glu His Gin Lys Ala 
Phe Leu Ser Pro Glu His Gin Lys Ala 
Phe Leu Ser Pro Glu His Gin Lys Ala 
Phe Leu Ser Pro Glu His Gin Lys Ala 
Phe Leu Ser Pro Glu His Gin Lys Ala 
Phe Leu Ser Pro Glu His Gin Lys Ala 
Phe Leu Ser Pro Glu His Gin Lys Ala 
Phe Leu Ser Pro Glu His Gin Lys Ala 
Phe Leu Ser Pro Glu His Gin Lys Ala 



Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 

Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

Gtn Gin Arg Lys Glu Ser Lys Lys Pro Pro 

Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

Gin Gin Arg Lys Glu Ser Lys Lys Pro 

Gin Gin Arg Lys Glu Ser Lys Lys 

Gin Gin Arg Lys Glu Ser Lys 

Gin Gin Arg Lys Glu Ser 

Gin Gin Arg Lys Glu 

Gin Gin Arg Lys 

Gin Gin Arg 

Gin Gin 

Gin 
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In another embodiment (X^ preferably comprises or oonslsls of a sequence se- 
lected from the sequences 

Phe Leu Ser Pro Qtu His Gbi 

Phe Leu Ser Pro Glu His 

Phe Leu Ser Pro Glu 

Phe Leu Ser Pro 

PheL:euSer 

Phe Leu 

Phe 

FuncUonalfty 

The ghrelin-like compound described herein are active at the GHS receptor. The 
compounds can Wnd to the receptor, and preferably, stimulate receptor activity. 

GHS receptor acthAy can be measured using different techniques such as detecting 
a change in the imracellular oonfomiation of the GHS receptor, in the G-protein cou- 
pled acth/ities, and/or in the intracellular messengers. 

One simple measure of the ability of a ghrelin like compound to activate the ghrelin 
receptor is to measure Its EC50. i.e. the dose at which the compound is able to actl- 
vates the signalling of the receptor to half of the maximal effect of the compound. 
The ghrelin receptor can either be expressed endogenously on primary cells cul- 
tures, for example pituitary cells, or heterologously expressed on cells transfected 
with the ghrelin receptor. Whole cell assays or assays using membranes prepared 
form either of these cell types can be used depending on the type of assay. 

As the ghrelin receptor is generally believed to be primarily coupled to the Gq sig- 
nalling pathway, any suitable assay whksh monitor activity in the Gq/GII signalling 
pathway can be used, for example: 

1) an assay measuring the activation of Gq / G1 1 performed for example by meas- 
urement of GTPgS binding combined with. e.g.. anti-Qa-q or -1 1 antibody pre- 
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cipitation in order to Increase the signal to noise ratio. This assay may also de- 
tect coupling to other G-protehis than Gq/1 1 . 

2) An assay which measure the activity of phopholipase C (PLC) one of the first 
down-stream effector molecules In the pathway, for example liy measuring the 
accumulation of inositol phosphate which is one of the products of PLC. 

3) More down stream in the signalling cascade is the mobilization of calcium from 
tiie intracellular stores 

4) Further more down stream signalHng molecules such as the activity of different 
kinds of mP kinases (p38. Jun. ed.). NF-k-B transtocation and CRE driven 
gene transcription may also be measured. 

Altematively binding of fluorescently tagged arreslin to the activated ghreUn receptor 
may also be used. 

In one embodiment the binding of a compound to the receptor GHS-R 1A can be 
measured by the use of the assay descrUbed herein above. 

A ghreBn-lIke compound according to the Invention preferably has at least about 
50%. at least about 60%, at least about 70%, at least about 80%, or at least about 
90%. functional activity relative to 28 aa human ghrelin as determined using the as- 
say described herein above, and/or an EC5Q greater than about 1 .000. greater than 
about 100, or greater than about 50, or greater than about 10. Greater refers to po- 
tency and thus Indicates a lesser amount is needed to achieve binding inhibition. 

In one embodiment of the invention the compound has a potency (EC50) on the 
GHS-R 1A of less than 500 nM. In another embodiment the compound has a po- 
tency (EC50) on the GHS-R 1A of less than 100 nM, such as less than 80 nlW, for 
example less than 60 nM. such as less than 40 nM, for example less than 20 nM. 
such as less than 10 nM, for example less than 5 nM, such as less than 1 nM. for 
example less than 0.5 nM, such as less than 0,1 nM, for example less than 0.05 nM, 
such as less than 0.01 nM. 
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in a further embodiment the dissociation constant (Kd) of the compound is less than 
500 nM. In a stiH further embodiment the dissociation constant (Kd) of the Ogand is 
less than 100 nM. such as less than 80 nM. for example less than 60 nM. such as 
5 less than 40 nM. for example less than 20 nM. such as less than 10 nM. for example 
less than 5 nM. such as less than 1 nM, for example less than 0.5 nM. such as less 
than 0.1 nM. for example less than 0.05 nM. such as less than 0.01 nM. 

Binding assays can be performed using recombmanHy produced GHS receptor 
10 polypeptides present In different environments. Such environments Include, for ox- 
ample, cell extracts and purified ceU extracts containing the GHS receptor polypep- 
tide expressed from recombinant nucleic add or naturally occurring nucleic acid; 
and also Include, for example, the use of a purified GHS receptor polypeptide pro- 
duced by recombinant means or from naturally occurring nucleic acid which is intro- 
1 5 duoed Into a different environment. 

.Using a recomblnantly expressed GHS receptor offers several advantages such as 
the abHtty to express the receptor in a defined celi system so that a response to a 
compound at the GHS receptor can more readily be differentiated from responses at 
20 other receptors. For example, the GHS receptor can be expressed in a cell line such 
as HEK 293, COS 7. and CHO not nonnally expressing the receptor by an 
expression vector, wherein the same cell line without the expression vector can ad 
as a control. 

25 Identity and homology 

The term "Identity" or "homology" shall be construed to mean the percentage of 
amino acid residues in the candidate sequence that are identical with the residue of 
a corresponding sequence to which it is compared, after aligning the sequences and 

30 Introducing gaps, if necessary to achieve the maximum percent identity for the entire 
sequence, and not considering any consewative substitutions as part of the se- 
quence identity. Neither N- or C-temilnal extensions nor insertions shall be con- 
strued as reducing identity or homology. Methods and computer programs for the 
alignment are well known in the art. Sequence Identity may be measured using se- 

35 quence analysis software (e.g., Sequence Analysis Software Package, Genetics 
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Computer Group, University of Wisconsin Biotechnology Center, 1710 University 
Ave.. Madison, Wis. 53705). This software matches similar sequences by assigning 
degrees of homology to various sut)sHtutlons, deletions, and other modifications. 

5 A homologue of one or more of the sequences specified herein may vary in one or 
more amino acids as compared to the sequences defined, but is capable of per- 
forming the same tuncfion, I.e. a homologue may be envisaged as a functional 
eqirivalent off a predetermined sequence. 

10 As described above a homologue of any of the predetermined sequences herein 
may be defined as: 

i) homologues comprising an amino acid sequence capable of being recog- 
nised by an antibody, said antibody also recognising the 28 aa human ghre- 
1 5 Hn, preferably the acylated 28 aa human ghreHn, and/or 

U) homologues comprising an amino add sequence capable of binding selec- 
tiveiy to GHS-R la. and/or 

20 Hi) homolougues having a substantially similar or higher binding affinity to GHS- 
R la than the 28 aa human ghrelln. preferably the acylated 28 aa human 
ghreiin. 

In the above examples, the 28 aa human ghreiin has the sequence shown In SEQ 
25 ID NO: 1 , and when acylated is acylated in position 3. 

The antibodies used herein may be antibodies binding the N-termlnal part of ghrelln 
or the C-terminal part of ghrelln. preferably the N-tenninal part of ghreiin. The anti- 
bodies may be antibodies as described in Ariyasu et al. "Delayed short-term secre- 
30 tory regulation of ghrelln in obese animals: Evidensed by a specific RIA for the ac- 
tive form of ghreiin, Endocrinology 143(9):3341-3350. 2002. 

Examples of homologues comprises one or more consen/ative amino acid substitu- 
tions including one or more conservative amino add substitutions wltWn the same 
35 group of predetennlned amino acids, or a plurality of conservative amino acid sub- 
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stitutlons, wherein each conservative subsBtution is generated by substitution within 
a different group of predeternrtfned amino acids. 

Homologues may thus comprise consen«tive substitutions independently of one 

5 another, wherein at least one glycine (Gly) of said homologue is substftuted with an 
amino acid selected from the group of amino acids consisHng of Ala. Val, Leu. and 
lie. and independently thereof, homologues. wherein at least one of said alanines 
(Ala) of said homologue thereof is substituted with an amino acid selected from the 
group of ammo adds consisting of Qly. Val. Leu. and He. and independently thereof. 

10 homologues, wherein at least one valine (VaD of said homologue thereof Is substi- 
tuted with an amino add selected from the group of amino adds consisting of Gly, 
Ala. Leu. and lie. and independently thereof, homologues thereof, wherein at least 
one of said leudnes (Leu) of said homologue thereof is substituted with an amino 
add selected from the group of amino adds consisting of Gly. Ala. Val, and He, and 

15 independently thereof, homologues thereof, wherein at least one isoleudne (He) of 
said homologues thereof is substituted with an amino add selected from the group 
of amino adds consisting of Gly, Ala, Val and Leu. and independently thereof, 
homologues thereof wherein at least one of said aspartic acids (Asp) of said 
homologue thereof is substituted with an amino add selected from the group of 

20 amino adds consisting of Glu. Asn. and Gin. and independently thereof, homo- 
logues thereof, wherein at least one of said phenylalanines (Phe) of said homo- 
logues thereof Is substituted with an amino add selected from the group of amino 
adds consisting of Tyr, Trp. His. Pro, and preferably selected from the group of 
amino adds consisting of Tyr and Trp, and independently thereof, homologues 

25 thereof, wherein at least one of said tyrosines (Tyr) of said homologues thereof is 
substituted with an amino acid selected from the group of amino adds consisting of 
Phe, Trp, His. Pro, preferably an amino add selected from the group of amino acids 
consisting of Phe and Trp. and independently thereof, homologues thereof, wherein 
at least one of said arglnlnes (Arg) of said fragment is substituted with an amino add 

30 selected from the group of amino acids consisting of Lys and His, and independently 
thereof, homologues thereof, wherein at least one lysine (Lys) of said homologues 
thereof is substituted with an amino acid selected from the group of amino adds 
consisting of Arg and His, and independently thereof, homologues thereof, wherein 
at least one of said asparglnes (Asn) of said homologues thereof is substituted with 

35 an amino acid selected from the group of amino adds consisting of Asp, Glu, and 
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Gin, and independently thereof, homologues thereof, wherein at least one gliilamlne 
(Gin) of said homologues thereof is substiluled With an amino add selected from the 
group of amino acids consisting of Asp. Glu. and Asn. and Independently thereof, 
homologues thereof, wherein at least one proline (Pro) of said homologues thereof 
is substituted wHh an amino add seleded from the group of amino acids consisting 
of Phe, Tyr, Trp, and His, and Independently thereof, homologues thereof, wherein 
at least one of said cysteines (Cys) of said homologues thereof Is substituted with 
an amino add selected from the group of amino adds consisting of Asp. Glu. Lys. 
Arg, His, Asn. Gin, Ser. Thr, and Tyr. 

conservative substttutions may be introduced in any position of a preferred prede- 
termined sequence. It may however also be desirable to introduce non-consen/ative 
substitutions, particularly, but not limited to. a non-consen^tive substitution in any 
one or more positions. 

A non-conservative substitution leading to the fonnation of a functionally equivalent 
homologue of the sequences herein would for example 0 differ substantially in po- 
larity, for example a residue with a non-polar side chain (Ala. Leu, Pro, Trp, Val, lie, 
Leu, Phe or IMet) substituted for a residue with a polar side chain such as Gly. Ser, 
Thr, Cys, Tyr, Asn, or Gin or a charged amino add such as Asp, Glu, Arg, or Lys, or 
substituting a charged or a polar residue for a non-polar one; and/or 11) differ sub- 
stantially in its effect on polypeptide backbone orientation such as substitution of or 
for Pro or Gly by another residue; and/or in) differ substantially in electric charge, for 
example substitution of a negatively charged residue such as Glu or Asp for a posi- 
tively charged residue sudi as Lys, His or Arg (and vice versa); and/or iv) differ sub- 
stantially In steric bulk, for example substitution of a bulky residue such as His. Trp, 
Phe or Tyr for one having a minor side chain, e.g. Ala. Gly or Ser (and vice versa). 

Substitution of amino acids may in one embodiment be made based upon their hy- 
drophoblclty and hydrophilicity values and the relative similarity of the amino add 
side-chain substituents. including charge, size, and the like. Exemplary amino add 
substitutions which take various of the foregoing charaderistics into consideration 
are well known to those of skill in the art and indude: arginlne and lysine; glutamate 
and aspartate; serine and threonine; glutamlne and asparaglne; and valine, leucine 
and isoleucine. 



054)9-03 



P817DK00 



29 



In a preferred embodiment the binding donwin comprises a homologue having an 
amino acid sequence at least 60 % homologous to SEQ ID N0 1 . 

5 More preferably the homology is at least 65 %. such as at least 70 % homologous, 
such as at least 75 % homologous, such as at least 80 % homologous, such as at 
least 85 % homologous, such as at least 90 % homologous, such as at least 95 % 
homologous, such as at least 98 % homologous to SK5 ID N0 1 . 

10 in a more preferred embodiment the percentages mentioned above relates to the 
Identity of the sequence of a homologue as compared to SEQ ID NO 1. 

Homdogues to SEQ ID NO: 1 may be 27 aa human ghreKn SEQ ID NO: 2. rat ghre- 
nn SEQ ID NO: 3. Other homologues are the variants described in EP 1197496 
1 5 (Kangawa) Incorporated herein by reference. 

Bulky hydrophobic group 

The bulky hydrophobic group of the ghrelin-llke compound according to the 
20 Inventfon is any bulky hydrophobic group capable of providing the des-aoylated 28 
aa human ghrelln with binding affinity to GHS-R la when the Ser residue in position 
3 is modified with the bulky hydrophobic group. 

When the amino acW being modified contains e.g. - OH, -SH. -NH or -NHa as a 
25 substituent group in a side chain thereof, a group tonned by acylating such a 
substituent group is preferred. The mode of linkage may thus be selected from the 
gioup consisting of ester, ether, thioester. thioelher. amide and carbamide. 

For example, if the modified amino acid is serine, threonine, tyrosine or oxyproline. 
30 the amino acid has a hydroxyl group in the side chain. If the modified amino ackJ Is 
cysteine, the amino add has a mercapto group in the sWe chain. W the modified 
amino acW is lysine, arglnine, histidine, tryptophan, proline oroxyproline. It has an 
amino group or imino group in the side <^ain. 

35 The hydroxyl group, mercapto group, amino group and Imino group described above 
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may thus have been chemicatly modified. That is. the hydroxyl group or meicapto 
group may be etherized, esterified. thloetherlfied or thtoesterffled. The Imino group 
may have been iminoetherified. iminothioethertBed or aikylated. The amino group 
may have been amidated. thioamidated or carbamldated. 

Further, the mercapto group may have been dlsulfidated, the Imino group may have 
been amidated or thioamidated. and the amino group may have been aOcylated or 
thiocarbamidated. 

In a preferred embodiment the modified amino acid is Ser coupled through an ester 
linkage to the hydrophobic group. 

The hydrophobic group may be any group with a saturated or unsaturated alkyi or 
acyl group containing one or more carbon atoms. In one embodiment the bulky 
hydrophobic group is an acyl group. Including groups fbrnied by removing a hydroxyl 
group from an organic caiboxyllc acid, organic sulfonic acid or organic phosphoric 
acid. The oiganic caitooxyUc add includes e.g. fatly acids, and the number of carbon 
atoms thereof is preferably 1 to 35. In the organic sulfonic ackl or organic 
phosphoric acid, the number of carbon atoms thereof is preferably 1 to 35. 

Accordingly, the acyl group is preferably selected from a C1-C35 acyl group, such 
as a CI - C20 acyl group, sufih as a CI - CI 5 acyl group, such as a C6 - CI 5 acyl 
group, such as a C6 - C12 acyl group, such as a C8 - C12 acyl group. 

More preferably the acyl group is selected from the group of C7 acyl group. C8 acyl 
group. C9 acyl group. C10 acyl group. C11 acyl group, and C12 acyl group. Such 
acyl group may be formed from octanoic acid (preferably caprylic acid), decanoic 
add (preferably capric acid), or dodecanoic acid (preferably lauric acid), as well as 
monoene or polyene fatty adds thereof. 

in one embodimem the acyl group is selected from the group of C8 acyl group, and 
CIO acyl group. Such acyl groups may be formed from octanoic acid (preferably 
caprylic acid), or decanoic acid (preferably capric add). 
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in another embodiment the acyl group is selected from the group of C7 acyl group. 
C9 acyl group, and C11 acyl group, such as from the group of C9 acyl group and 
CI lac^ group. 

Furthermore, the modified amino add may be any amino acid wherein a group is 
modified as described in EP 1 197 496 (Kangawa). which is hereby Incorporated by 
reference. 

Protecting group 

The ghrefin-llke compound according to the Invention may comprise a protecting 
group at the N-terminus or the C-tenrtnus or at both. 

A protecting group covalently joined to the N-temiinal amino group reduces the re- 
activity of the amino terminus under In vivo conditions. Amino protecting groups in- 
clude - C1-10 alkyl. -CI-lo'subsHtuled alkyl. -C2-10 alkenyl. -C2-10 substituted 
alkeny). aryl. -C1-6 alkyl aryi. -C(0)- (CH2) I^COOH. -C(0)-C1-6 alkyl. ^{0)-aryl. 
-C (0)-<>C1-6 alkyl. or-C (O)-O-aryl. Preferably, the amino terminus protecting 
group is acetyl, propyl, sucdnyl. benzyl, benzytoxycarbonyl or tbutyloxycarbonyl. 

A protecting group covalently joined to the C-terminal carboxy group reduces the 
reacfivity of the carboxy terminus under in vivo conditions. The carboxy terminus 
protecting group is preferably attached to the a-carbonyl group of the last amino 
add. Carboxy terminus protecting groups indude amWe. methylamlde. and eth- 
ylamide. 

Conjugates 

The ghrelin-Kke compound may also be administered in a f onn. wherein the ghre«n- 
like compound Is conjugated to another entity. 

For example the compound may be a conjugate of ghrelin or a derivative or homo- 
logue thereof and another peptide, such as a peptide having effect on nocteeptin 
receptor ORL1 - In one embodiment the conjugate is a a conjugate of ghrelin or a 
derivative or homologue thereof and Ac-RYY(RK)(WI)RK)-NH2, where the brackets 
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8how allowable variation of amino acid residues. Examples peptides in the conju- 
gate may also be found in US patent application 2003040472 

lUlethod for production 

GhreMke compounds can be produced using techniques well known in the art. 
For example, a polypeptide region of a ghrelln-IIke compound can be chemically or 
biochemically synthesized and modified. Techniques for chemical synthesis of poly- 
peptides are weB known In the art. (See e. g.. Vincent in Peptide and 
Protein Drug Delivery. New York. N. Y.. Dekker. 1990.) Examples of technkyjes for 
bk)chemical synthesis involving the introduction of a nucleic add into a cell and ex- 
presston of nucteto adds are provWed in Ausubel, Current Protocols in Molecular 
Biology. John Wiley. 1967-1998. and Sambrook el al.. In Molecular Cloning. A 
Laboratory Manual. 2 d Edition. Cdd Spring Harbor Uboratwy Press. 1989. 

PharmaceuUcal compodtlon 

m one aspect the Inventfon relates to a pharmaceutical composition comprising a 
ghrelin-like compound as defined herein, wherein the bulky hydrophobic group Is an 
aoyl group seteded from the group of C7 acyl group. C9 acyl group, and C1 1 acyl 
group, such as from the group of C9 acyl group and C1 1 acyl group. 

In another embodiment the Invention relates to a phamnaceutical composition 
comprising a mixture of at least two different ghrelln-IIke compounds, sudi as a 
mixture of a ghreRn-like compound being acylated with a C8 acyl and a ghrelln-like 
compound being acylated with a CIO acyl. Without being bound by theory it is 
believed that such a mixture will have a longer half-life in plasma, or will more 
closely resemble the natural situation. 

In yet another embodiment, the phannaceutical composition comprises acylated 
ghrelin-llke compounds, optionally compounds having different acyl chain lengths 
preferably selected from the group of C7 aoyl group. C9 acyl group, and C11 acyl 
group, such as from the group of C9 acyl group and C11 acyl group, further 
opttonally in combination with a desacylated Ghrelin-like compound. 
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In another aspect the invention relates to a pharmaceutical composition comprising 
any compound as defined above or a pharmaceutically acceptable salt thereof and 
pharmaceuHcally acceptable carriers, vehicles and^or exclplents said composition 
further comprising transport molecules. The transport molecules are primarily added 
In order to Increase the half-life of the acylated compound, preventing premature 
des-acylation. since the des-acylated ghreflin is n6l active at the GHS-R 1 a. 

Trar^sport molecules act by having incorporated Into or anchored to it the compound 
according to the invention. 

Any suitable transport molecules known to the skilled person may be used. Beam-, 
pies of transport molecules may be liposomes, mfcelles. and/or microspheres. 

A variety of methods are available for preparing liposomes, as described in. e.g.. 
Szoka el al.. Ann. Rev. Blophys. Bloeng. 9:467 (1980). U.a Pat Nos. 4. 235.871. 
4.501.728 and 4,837.028. aH of which are Incorporated herein by reference. One 
method produces multllameBar vesicles of heterogeneous sizes. In this method, the 
vestoie-formlng lipids are dissolved in a suitable organic solvent or solvent system 
and dried under vacuum or an inert gas to fomi a thin lipid film. If desired, the film 
may be redissolved in a suititote solvent, such as tertiary butanol, and then 
tyophiliaed to form a more homogeneous lipid mixture which is in a more easily 
hydrated powdertlke form. This film Is covered with an aqueous solution of the 
targeted drug and the targeting component and allowed to hydrate, typically over a 
15-eO minute pertod with agitation. The size distribution of the resulting multilamellar 
vesteles can be shifted toward smaller sizes by hydraUng the lipids under more 
vigorous agitation conditions or by adding solubillzing detergents such as 
deoxycholate. Additionally, the liposome suspension may include iipid-proteciive 
agents which protect lipids against free-radicai and lipid-peroxidative damages on 
storage. Upophific free-radical quenchers, such as .alpha, tocopherol and water- 
soluble Iron-specific chelators, such asferrioxianine, are preferred. 

Micelles are formed by surfactants (molecules that contain a hydrophobic portion 
and one or more ionic or otherwise strongly hydrophilic groups) in aqueous solution. 
As the concentration of a solid surfactant increases, its monolayers adsorbed at the 
air/water or glass/water interfaces become so tightly packed that further occupancy 
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requires excessive compression of the surfactant molecules already in the two 
monolayers. Further Increments In the amount of dissolved surfactant beyond that 
concentration cause amounts equivalent to the new molecules to aggregate into 
micelles. This process begins at a characterlstlo concentration called -critical micelle 
concentration". 

The shape of micelles fomied In dilute surfactant solutions is appioximately 
spherical. The polar head groups of the surfactant molecules are arranged in an 
outer spherical sheU whereas their hydrocarbon chains are oriented toward the 
center. fom)ing a spherical core for the micelle. The hydrocarbon chains are 
randomly colled and entangled and the micellar interior has a nonpolar. liquid-like 
character. In the micelles of polyoxyethylated nonlonic detergents, the 
polyoxyethlene moieties are oriented outward and pem»ated by walar. This 
arrangement is energetically .favorable since the hydrophllic head groups are in 
contact with water and the hydrocarbon moieties are removed from the aqueous 
medium and partly shielded from contact with water by the polar head groups. The 
hydrocarbon tails of the surfactant molecules, located in the Interior of the micelle, 
interact with one another by weak van der Waals forces. 

The size of a micelle or its aggregation number is governed largely by geometric 
factors. The radius of the hydrocartjon core cannot exceed the length of the 
extended hydrocarbon chain of the surteclant molecule. Therefore, increasing the 
chain length or ascending homologous series increases the aggregation number of 
spherical micelles. If the surfactant concentration is increased beyond a few percent 
and if eleclrolytes are added (In the case of ionic surfactants) or the temperature is 
raised (In the case of nonlonic surfactants), the micelles Increase in size. Under 
these conditions, the micelles are too large to remain spherical and become 
ellipsoidal, cylindrical or finally lamellar in shape. 

Common surfactants well known to one of skill In the art can be used in the micelles 
of the present invention. Suitable surfactants Include sodium laureate, sodium 
oleate. sodium lauryl sulfate, octaoxyethylene glycol monododecyl ether, octoxynol 
9 and PLURONIC F-127 (Wyandotte Chemicals Corp.). Prefenred surfactants are 
nonlonic poiyoxyethylene and polyoxypropylene detergents compatible with IV 
injection such as. "fWEEN-SO. PLURONIC F-68, n-octykbela.-D-glucopyranoslde. 
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and the like. In addition, phospholipids, such as those described for use in the 
production of liposomes, may also be used for micelle formation. 

Administration 

Suitable dosing regimens are preferably determined taking inlo account factors well 
known in the art including type of subject being dosed: age. weight, sex and medical 
condition of the subject; the route of admlnistratton; the renal and hepatic function of 
the subject; the desired eHed; and the particular compound employed. 

Optimal precision In achieving concentrations of dmg within the range thai yields 
efficacy without toxicity requires a regimen based on the kinettes of the drug's 
availability to target sites. This involves a conskJeration of the distrlbutton. 
equRibrium, and etimirmtion of a dnjg. 

As described above, in one aspect of the Inventton. the ghrelln-like compound Is 
administered subcutaneously. 

In another aspect the ghreBn-«ke compound is administered as a premeal boUis. 
wherein the administration fomn may be any suitable parenteral form. 

In a preferred embodiment the ghrelln-like compound is administered 
8Ut)Cutaneously in a premeal bolus. 

The ghrelin-llke compound can also be administered during a meal as a bolus. The 
mode of administration during a meal includes subcoutaneous administration, such 
as a subcoutaneously administered bolus. 

Pharmaceutical compositions for parenteral administration include sterile aqueous 
and non-aqueous injectable solutions, dispersions, suspensions or emulsions, as 
well as sterile powders to be reconstituted in sterile injectable solutions or disper- 
sions prior to use. 

Other suitable administration forms include suppositories, sprays, ointments, 
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cremes. gels, inhalants, deimal patches. Implants, pills, tablets, lozenges and cap- 
suls. 

A typical dosage of a compound employed according to the invention is In a con- 
centration equivalent to from 10 ng to 10 mg ghrelin per kg bodywelght. The con- 
centrations and amounts herein are given In equivalents of amount ghreUn. wherein 
the ghrelin is the 28 aa human ghreHn. Equivalents may be tested a method as de- 
scribed in Example 2. 

in a preferred embodiment the medicament is administered In a concentration 
equWalert to f rem 0.1 jig to 1 mg ghielln per kg bodywelght. such as from 0.5 ^g to 
0.5 mg ghrelin per kg bodywelght. euch as from 1.0 ixg to 0.1 mg ghrelin per kg 
bodywelght. such as from 1.0 |ig to 50 |ig ghrelin per kg bodywelght. such as from 
1 .0 ^g to 10 iig ghrelin per kg bodywelght. 

AS described above, the ghrelln^ike compound is preferably administered as a bo- 
lus. Aoooidlngly. In one embodiment the medicament is administered as a bolus 
prior to a meal, said bolus comprising an amount of the ghrefin-Bke compound or a 
salt thereof equivalent to from 0.3 ng to 600 mg ghreUn. More preferred the me- 
dteament is administered as a bolus prior to a meal, sakl bolus comprising an 
amount of the ghrelln-like compound or a salt thereof equivalent to from 2.0 ng to 
200 mg ghrelin. such as from 5.0 |ig to 100 mg ghreOn, such as from 10 |ig to 50 mg 
ghrelin. such as from 10 ng to 5 mg ghrelin. such as from 10 |ig to 1 .0 mg ghrelin. 

It shouW be noted that the nonnal ghreHn response which occurs before a meal Is a 
short-lived surge in plasma concentrations of ghreHn and that due to the relative 
short half life of the peptide an i.v. iniection of ghrelin win ensure that a similar short- 
lived peak on ghrelin concentrations can be obtained. The administration route must 
ensure that the non-degraded, bloactlve fomi of the peptide will be the dominating 
torn in the circulation, which will reach the ghrelin receptors and stimulate these. 
Thus. In order to obtain the maximum effect of the medicament It is preferably ad- 
ministered from one to three times dally, each administration being within 45 min- 
utes of a meal, such as within 30 minutes of a meal, such as within 25 minutes of a 
meal, such as within 20 minutes of a meal, such as within 15 minutes of a meal, 
such as within 10 minutes of a meal, such as within 5 minutes of a meaL More pre- 
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ferred the medicament is administered prior to each main meal, such as adminis- 
tered three times daily. 

Formulation 

5 

In a preferred aspect the present invention contemplates pharmaceutical composi- 
tions useful for practicing the therapeutic methods described herein. Pharmaceutical 
compositions of the present Invention contain a physiologically tolerable carrier to- 
gether with at least one species of ghielln-like compound as described herein, dis- 
10 solved or dispersed therein as an active ingredient. In a preferred embodiment, the 
phamiaceutlcal composition Is not immunogenic when administered to a human 
individual for therapeutic purposes, unless that purpose is to induce an immune re- 
sponse. 

15 In one aspect the Invention relates to a pharmaceutical composition comprising at 
least one ghrelln-Hko compound as defined above. In a preferred embodiment the 
pharmaceutical composition comprises at least two different ghrelin-like compounds 
as denned above In oKler to Increase the effect of the treatment. The difference may 
for example be compounds having different acylations as discussed above. 

20 

As used herein, the terms -pharmaceutically acceptable", "physiologically tolerable" 
and grammatical variations thereof, as they refer to compositions, carriers, diluents 
and reagents, are used Interchangeably and represent that the materials are capa- 
ble of administration to or upon a human without the production of undesirable 
25 physiological effects such as nausea, dizziness, gastric upset and the like. 

The preparation of a phamiacological composition that contains active ingredients 
dissolved or dispersed therein is well understood In the art. Typically such composi- 
tfons are prepared as sterile injectables either as liqukl solutions or suspensions. 
30 aqueous or non-aqueous, however, solid fonns suitable for solution, or suspensions, 
In liquid prior to use can also be prepared. The preparation can also be emulsified. 

The active Ingredient can be mixed with exciplents which are pharmac»jtically ac- 
ceptable and compatible with the active ingredient and in amounts suitable for use in 
35 the therapeutic methods describe her^n. Suitable excdpients are, for example. 
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water, saline, dextrose, glycerol, ethanol or the like and combinations thereof. In 
addition, it desired, the composlton can contain minor amounts of auxiliary sub- 
stances such as wetting or emulsifying agents. pH buffering agents and the like 
which enhance the effectiveness of the active ingredient 

The phamiaceutfcal composilton of the present Invenlton can include phamiaceuti- 
cally acceptable salts of the compounds therein. PharmaceuUcally acceptable salts 
include the add addilJon salts (foimed wHh the free amino groups of the polypep- 
tMe). 

Such salts include pharmaceuilcally acceptable add addltton salts, pharmaceutically 
acceptable metal salts, ammonium salts and alkylated ammonium salts. Add addi- 
tion salts include salts of inorganic acWs as well as organic acids. Representative 
examples of suitable inorganic adds indude hydrod^loiic. hydrobromic. hydriodto. 
phosphoric, sulphiric and nitric adds and the like. Representative examples of surt- 
able organic acWs Indude formto. acetic, tridiloroacetic. trifluoroacetic. propionic, 
benzoto. dnnamks. dtric. fumario. glycoRc. lactic, malelc. malic, malonic. mandelic. 
oxalte. picric, pyruvte. salicylic, succinic. methanesuHonic. ethanesulfonic. tartaric. 
ascort)Ic pamolc. bismethylene salicylic, ethanedisulfonic. gluconte. citraconic. as- 
partte. stearic. paUrttio. ethylenediaminetetraacetic (EDTA). p-aminobenzoic. glu- 
tamic, benzenesulfonic and ptoluenesulfonic adds and the like. Further examples of 
pharmaceutically acceptable inorganic or organic add addition salts indude the 
phamiaceutical acceptable salts listed in J. Pharm. Sd. 1977.66.2, which is incorpo- 
rated herein by reference. Examples of metal salts indude lithium, sodium, potas- 
sium and magnesium salts and the like. 

Examples of ammonium and alkylated ammonium salts indude ammonium, meth- 
ylammonium, dimethylammonium. trimethylammonlum. ethylamnrranium, hy- 
droxyethylammonium. diethylammonium. butylammonium and tetiamethylammo- 
nlum salts and the like. 

Salts formed with the free carboxyl groups can also be derived from Inorganic bases 
such as, for example, sodium, potassium, ammonium, calcium or ferric hydroxides, 
and such organic bases as isopropylamine, trimethylamlne, 2-ethylamlno ethanol, 
histidine, procaine and the like. 
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Also included vwtthin the scope of compounds or phamiaceutlcal acceptable add 
addition salts thereof in the context of the present invention are any hydrates (hy- 
drated forms) thereof. 

For parenteral administration, solutions of the present compounds m sterile aque- 
ous solution, aqueous propylene glyool or sesame or peanut oil may be employed. 
Such aqueous solutions should be suitably buffered if necessary, and the Uquid dUu- 
ent first rendered Isotonic with sufficient saline or glucose. The aqueous solutions 
are particularly suitable for Intravenous. Intramuscular, subcutaneous and Intrapen- 
toneal administiation. The sterfle aqueous media employed are all readily available 
by standard techniques knovun to those skUled In the art. 

Uquid compositions can also contain Hquid phases In addition to and to the exclu- 
sion of water. Exemplary of such additional liquid phases are glycerin, vegetable oils 
such as cottonseed oB. oiganfc esters such as ethyl deate. and water-oil emulsions. 

Suitable pharmaceutical carriere indude inert solid diluents or fillers, sterile aqueous 
solution and various organic solvents. Examples of sdid carriers are lactose, terra 
alba, sucrose, cydodextrln. talc, gelatine, agar, pectin, acacia, magnesium stearate. 
stearic add or lower alkyl ethers of cellulose. Examples of liquid carriers are syrup, 
peanut oil, oHve oil. phospholipids, fatty acids, fatly add amines, polyoxyethylene or 
water. Administered by nasal aerosol or inhalation formulations may be prepared, 
for example, as solutions in saline, employing benzyl alcohol or other suitable pre- 
servatives, absorption promoters to enhance bioavailability, employing fluorocar- 
bons, and^or employing other solubilizing or dispersing agents. 

The pharmaceutical compositions formed by combining the compounds of the in- 
vention and the pharmaceutical acceptable carriers are then readily administered in 
a variety of dosage forms suitable for the disclosed routes of administration. The 
fomiulatlons may conveniently be presented in unit dosage form by methods known 
in the art of pharmacy. 

In a preferred embodiment of the invention the formulation comprises the ghrelln-Iike 
compound or a salt thereof as a lyophilisate and the formulation further comprises a 
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solvent, said lyophilisate and said solvent being In separate compartements until 
administration. 

In another embodiment the formulation is a solution of the ghrelln^lke compound or 
a salt therecrf. 

In both embodiment the solvent may be any suitable solvents, such as described 
herein, and preferably the solvent is saline. 

The invention also relates to a method for preparing a medicament or phammceuti- 
cai composHton comprising an compound of the Invention, comprising admixing at 
least one ghrelin-like compound as defined above with a physiologically acceptable 
carrier. 

In a still further aspect, the Invention relates to a phamiaceutical composition com- 
prising, as an active Ingredient, a compound as defined above or a pharmaceutical 
acceptable sail thereof together with a phamriaceutical acceptable carrier. 

Accordingly, the formulation may further include the transport molecules as de- 
scribed above. 

In a further aspect of the Invention the present compounds may be administered in 
combination with further phanfnacoioglcaliy active substances, e. g. an antidiabetic 
agent or other pharmacologically active material. The combination may be in the 
fom» of ka-in-part systems, wherein the combined active substances may be used 
for simultaneous, sequential or separate administration. 

The above medicaments are administered in phamiaceutically effective amounts, 
i.e. an administration involving a total amount of each active component of the me- 
dicament or pharmaceutical composition or method that is sufficient to show a 
meaningful patient benefit. 



Examples 
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Example 1 

noryioetaten binding assavs 

5 Transf ecled COS-7 cells were transferred to culture plates one day after translection 
at a density of 1 x 10'' cells per well aiming at 5 - 8 % binding of the radioactive li- 
gand. Two days after transfectlon competition binding experiments were performed 
for 3 hours at 4EC using 25 pM of ^^l^hreHn (Amersham. Utlte Chalfonl. UK). 
Binding assays were performed in 0.S ml of a SO mM Hepes buffer. pH 

10 7.4. supplemented with 1 mwi CaClz. 5 mM f^flgCla. and 0.1 % (w/v) bovine serum 
albumin. 40 :g/ml bacitracin. Non-speclfio binding was detemiined as the binding in 
the presence of 1 :M Of unlabeled ghrelin. Cells were washed twice in 0.5 nrt of Ice- 
cold buffer and 0.5-1 ml of lysis buffer (8 M Urea. 2 % NP40 In 3 IW acetic acid) was 
added and the bound radioacttvlty was counted. Determinations were made in dup«- 

1 5 cate. initial experiments showed that steady state binding was reached with the ra- 
dioactive ligand under tt\ese conditions. 

Examples 

20 Paeentor activation aSsavs 

One simple measure of the abfflty of a ghrelin like compound to activate the ghrelin 
receptor is to measure its EC50. i.e. the dose at which the compound is able to acti- 
vates the signalling of the receptor to half of the maximal effect of the compound. 
25 The ghrelin receptor can either be expressed endogenously on primary cells cul- 
tures, for example pituitary cells, or heterologously expressed on cells transfected 
with the ghrelin receptor. Whole cell assays or assays using membranes prepared 
form either of these cell types can be used depending on the type of assay. 

30 As the ghrelin receptor is generally believed to be primarily coupled to the Gq sig- 
naHing pathway, any suitable assay which monitor activity in the Gq/G1 1 slgnaWing 
pathway can be used, for example: 

1 ) an assay measuring the activation of Gq / G11 performed for example by meas- 
35 urement of GTPgS binding combined with, e.g.. anti-Ga-q or -1 1 antibody pre- 
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15 



cipltation In order to Increase the signal to noise ratio. This assay may also de- 
tect coupling to other G-proteins than Gq/1 1 . 

2) An assay which measure the activity of phophollpase C (PLC) one of the first 
down-stream effector molecules in the pathway, for example by measuring the 
accumulation of Inositol phosphate which Is one of the products of PLC. 

3) More down stream In the signalling cascade Is the mobllteatlon of calcium from 
the intracellular stores 

4) Further more down stream signalling molecules such as the activity of different 
kinds of MAP kinases (p38. jun, eel.). NFk-B transtocatton and CRE driven 
gene tremscriptton may also be measured. 

5) Alternatively binding of fluorescently tagged arresHn to the activated ghrelin re- 
ceptor may also be used. 



Examples 

20 Synthatie prod uction of ahr«»BHm«* cQ""Qund 

Amino acid derivatives and synthesis reagents, were obtained from commercial 
sources. PeptWe chain extension was pertonned by mainly using Applied Blosystom 
433A synthesizer produced by Perkin Elmer, and a protected peptide derivative- 

25 resin was constmcted by the Boc or Fmoc method. The protected peptide resin ob- 
tained by the Boc method was deproleded wtth anhydrous hydrogen fluoride (HF) in 
the presence of p-cresol thereby releasing the peptide, which was then purified. The 
protected peptide resin obtained by the Fmoc method was deprotected with trifluo- 
roacetic acid (TFA) or dilute TFA containing various scavengers, and the released 

30 peptide was purified. Purification was performed In reversed phase HPLC on a C4 
or CI 8 column. The purity of the purified product was confirmed by reverse phase 
HPLC, and Its structure was confirmed by amino acid composition analysis and 
mass spectrometry. 

35 The peptide of the present Invention Is produced by a conventional peptide synthe- 
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sis method. Specifically, synthesis of acylated or alkylated peptides Is exemplified 
below. Further, human-derived ghrelin (which may be abbreviated hereinafter to 
hGhrelin) or rat-derived ghrelin (which may be abbreviated hereinafter to rGhrelln) 
was reacted with trypsin or chymotrypsin or both the enzymes successively to give 

5 the following ghrelin fragments: 19. Ghrelin (16-28). 20. hGhrelin (1-15). 21. rGhrelln 
(1-1 5). 23. hGhrelin (1-1 1). 24. rGhreHn (1-1 1). 25. GhieHn (1-10). 26. Ghrelin (1-9). 
27. Ghrelin (1-8). and 30. Ghrelin (1-4). Then, these fragments were Isolated by 
analytical HPLC and measured for their activity. 41. iN-AcetyO-Ghrelin (1-10) was 
prepared In a usual manner by treating Ghrelin (1-10) with N-acetylsuocinimlde. 

10 Human and rat ghrelin may also be made by use of a natural material. 



Abbreviations 



HMP resin; 4-hydroxymethyl-phenoxymethyl resin 
15 Fmoc amide resin; 4-(2'. 4'-dlmethoJcyphenyl.Fmoc-amlnomethyl) phenoxyacei- 

anrvdo^yl resin 

PAM lesln: phenylaceloamldomeihyl resin 

HOTU: 2-(IH-ben2»tria2ole-1-yI)-1,1.3.3-telramethyIuronium hexafluorophosphate 
TBTU: 2-(1H-benzotrla20le-1-yl)-1,1,3.3.tetramethyluronium tetrafluoroborate 

20 HOBt; 1-hydroxybenzotriazole 

DCC; dicyciohexylcarbodiimide 

DIPCI; diisopropylcarbodilmlde 

TFA; trifluoroacetic acid 

DIPEA; diisopropylethylamine 
25 TIPS; trilsopropylsilane 

Fmoc; fluorenyfmethoxycariaonyl 

Boc; t-butyioxycarbonyl 

Trt; trityl 

Bu; t-butyl 

30 Pmc; 2,2.5,7,8-pentamethylchroman-6-sulfonyl 
Pri; proplonyl 
PhPrI; phenylproplonyl 
Bzl; benzyl 

Bom; benzyloxymethyl 
35 Tos; toluenesuifonyi 
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Cl-Z; 2-chloro-benzyloxycaibonyl 
Pis; 2-phen^isopropyl 
Mtt; 4-methyltrityl 
DMR N,N-dimethylformamide 
NMP: N-methylpyrrolldono 
DMAP; 4-dimethylaminopyrldlne 
HOSu; N-hydroxysucclniimide 
Adod; 2-aminododecanote add 
Aib; 2-aminoisobutylic acid 
Ape: 5-aminopentanoic acid 
Cha; <^clohexylalanlne 
Dap; 2, 3-dIamInoproplonlc acid 
Nal; naphtytalanine 
NIe; norfeudne 

Protecting amino adds used in synthesis 
Fmoo mettiod: 

BocGIy. Fmoc^ly. FmocSer (Bu). FmocSer (Trt). Fmoc-Glu (OBu). FmocHls 
(Boc). Fmoo^m Crrl). Fmoc-Arg (Pmc). Fmoo-Lys (Boo). Fmoc-Pro. Fmoc-Leu, 
Fmoo-Ala. Fmoo-Val. Fmoc-Phe. Fmoo-Phe. Fmoc-Ser (n-C8H17). Fmoc-Ser (n- 
C8H17). Fmoc^s (n-C8H17). Fmoc-Asp (OPis). Fmoc-Ser (Bzl). Fmoc-Cys (Jrt). 
Fmoo-Dap (Odanoyl). Fmoc-2-Na1. Fmoc-2-Na1. Fmoo-Nle, Fmoc-Lys (Mtt). Fmoc- 
Alb-OH. Fmoc-Asp (0-C7H15) 
Boc method: 

BocGly. BocSer (Bzl). Boc-Ser (Ac). BocSer (Pri). Boc-Glu (OBzl). Boo-Hls (Bom). 
Boc-Gln. Boc-Arg (Tos). Boc-Lys (Cl-Z). BocPro. Boc-Leu. Boc-Ala. BocVal. Boo- 
Phe. Boc-Cys (n-CSHI?). Boc-Ape Boc-Ser (n-C8H17) 

Units used 

(a) Analytical HPLC system 
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Unit: Shimadzu LO10A System 

Column: YMC PROTEIN-RP (4.6 mm phi x150 mm) 

Column temperature: 40 DEG C 

Eluent A linear gradient of from 0 to 50 % acetonitrile for 20 minutes in 0.1% trifluo* 

roacetrc acid 

Flow rate: 1 mL/min. 

Detection: UV (210 nm) 

injection volume: 10 to 100 mu ( 

Preparative HPLC system 

Unit: Waters 600 Multisolvent Delivery System 
Columns: 

YMC'Paclc-ODS-A (5 mu m, 20 mmx250 mm) 
YMO-Pack-PROTEIN-RP (5 mu m, C4, 10 mmx250 mm) 
YMC-Pack PROTEIN-RP (5 mu m. C4. 20 mmx250 mm) 
YMC PROTEIN-RP (4.6 mm phi xlSO mm) 

Eluent: A suitable linear gradient of acetonitrile concentration in 0.1 % trMuoroacetic 
acid 

Row rate: 10 mL/min. (for tlie column of an inner diameter of 20 mm), 3 mL/mln. (for 
the column of an inner diameter of 10 mm), 1 miymia (for the column of an^inner 
diameter of 4.6 mm) Detection: 210 nm, 260 nm 
Injection: 10 to 2000 mu I (2000 mu I or more was injected via a pump) 

(c) Mass spectrometer 

Unit: Rnlgan MAT TSQ700 

Ion source: ESI 

Detection Ion mode: Positive 

Spray voltage: 4.5 kV 

Capillary temperature: 250 DEG C 

Mobile phase: A mixture of 0.2% acetic acid and methanol (1:1) 
Row rate: 0.2 mUmin. 
Scan range: nVz 300 to 1 ,500 
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(d) Analysis of amino add sectuence 

Unit: Applied Biosystem 477A. 492 model sequencer manufactured by Pertdn Elmer 

(e) Analysis of amino add compo^ion 

Unit: L-8500 model amino add analyzer manufactured by Hitachi,Co., Ltd. 

Sample: Unless otiienMise spedfied, tiie sample was hydroiyzed witli 6 M HQ at 
110 DEG C for 24 hours in a sealed tube. 

Example of synttiesis of a derivative having acyl serine (Pmoc method, car- 
boxyi-terminal amide derivatives) 

hGhrelIn:GSS(CO-C7H15)FlSPEHQRVQQRKESKKPPAKLQPR 



Fmoc*Arg(Pmc)-HMP-resin (403 mg, 0.25 mmol, ABi Co., Ud) was treated with 20% 
piperazine for 20 minutes and sul^jected repeatedly to introduction of Fmoc-amino 
add iHBTU/HOBt and elimination of Fmoc by piperazine sequentially to constnjct 
FnrK)o-Ser(Bu)^r(Trt)-Phe-Uu-Ser(tBu)-Pro-Glu(OBu)-Hi8(Boc)-Gln(Trt)- 
Arg(Pmc)-VaiK31ri{Trt)-Qlnart>Arg<Pmc)-Lys(Boc)-Glu(OBu)-Ser(Bu)-Lys(Boc)- 
Lys(Boc)-ProPro-Aia-Lys(Boc >[^-Gin(Trt)-Pro-Arg(Pmc)-resih. After Boc-Giy was 
fmaliy introduced by DCC/HOBt, the resulting protected peptide resin (1 .3 g) was 
treated with 1 % TFA-^ % TiPS-methylene chloride solution (15 ml^ for 30 minutes. 
The peptide resin was filtrated, washed several times with methylene dtloride (30 
mL), and washed with 5 % OlEA (10 mL) and then with methylene chloride (30 mL). 
The resulting de-Trt peptide resin (about 1 .3 g) was swollen with NMP (10 mL), and 
ocianolc add (144.2 mg. 1.0 mmol) and DIPCI (120.2 mg, 1.0 mmoO were added 
thereto in the presence of DMAP (61 .1 mg, 0.5 mmol) and allowed to react for 8 
hours. The resfn was recovered by filtration and washed with NMP and tfien witfi 
methylene chloride, followed by drying under vacuum to ghre about 1.2 g protected 
peptide resin wherein the side chain of 3rd serine was octanoylated. To this product 
was added a de-proteoting reagent (10 mL) consisting of 88 % TFA-5 % phenol-2% 
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TlPS-5 % H20, and the mixture was stirred at room temperature for 2 hours. The 
resin was removed by filtration, ar^d the fittrate was concentrated fcdiowed by adding 
ether to the resulting residues to form precipitates. The precipitates were recovered 
by filtration and dried to give about 550 mg crude peptide. 200 mg of this product 
was dissolved in 10 mL water and applied to YMC-Pack PROTEIN-RP (C4, 20 
mmx250 mm) and eluted with a linear gradient (flow rate: 10 mL/min.) for 60 min- 
utes of from 0 to 54 % acetonitrile in 0.1% trifluoroacetic acid. The desired fractions 
were collected and tyophilized to give about 120 mg of the desired product 

Example of synthesis of a derivative having acyl rorine (Fmoc method, car- 
boxyl-terminal amide compoundsl) 

Ghrelln (l-9)-NH2; GSS(CO-C7H15)FLSPEH-NH2 

F^nioc-amide-resln (403 mg, 0.25 mmol. ABI Co., Ltd) was treated with 20% pipera- 
zine for 20 minutes and subjected repeatedly to introduction of Fmoc-amino acid by 
HBTU/HOBt and ^imination of Fmoc by piperazine sequentially to construct Fmoo- 
Ser(Bu)-Ser(Trt)-Phe-Leu-Ser(Bu)-Pro-Giiu(OBu)-His(Bo cHesin. After Boo-Gty was 
finally Introduced OCC/HOBt, the resulting protected peptide resin (about 550 
mg) was treated with 1 % TFAr5 % TIPSHnethylene chtoride solution (10 mL) for 30 
minutes. The peptide resin was recovered by filtration, wa^d several times with 
methylene chbride (30 mL). and washed with 5 % DIEA (10 mL) and then with 
nr»thylene chloride (30 mL). The resulting de-Trt peptide resin (about 750 mg) was 
swollen with NMP (10 mL), and odanoio acid (144.2 mg. 1 .0 mmol) and DIPCi 
(126.2 mg. 1 mmol) were added thereto in ttie presence of DMAP (61 .1 mg. 0.5 
nwno)) and allowed to react for 4 hours. The resin was recovered by filtration and 
washed uritii NMP and tiien with methylene chloride, followed by drying under vac- 
uum to give about 800 mg protected peptide re^n wher^n the ^e chain of 3rd 
serine was octanoylated. TFA (10 mL) was added to this product and stirred at room 
temperature for 30 minutes. The resin was removed by filtration, and the filtrate was 
concentrated followed by adding ether to the resulting residues to form precipitates. 
The precipitates were recovered by filtretion and dried to gh^e about 250 mg cnjde 
peptide. About 200 mg of tills product was dissolved in 10 mL of 30 % aqueous 
acetic acid and applied to YMC-Pack PROTEIN-RP (C4, 20 mmx250 mm) and 
eluted witti a linear gradient (flow rate: 10 mLAnin.) for 60 minutes of frem 0 to 54 % 
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acetonitrile In 0.1 % trifluoroacetic add. The desired fractions were coHected and 
lyopliilized to give about 150 mg of the desired product. 

Example of synthesis of a derivative having acyl serine (Boe method) 

[Ser3(Propionyl)l-rGhrelln (1-28); 

GSS(CO-CH2CH3)FLSPEHQKAQQRKESKKPPAKLQPR 

Protected rat ghrelin resin (4-28) v«as constructed from Boc-Arg (JOByPam resin 
(0 7S g. 0.5 mmol) by Boc chemistry, and Boc^ ((X>CH2CH3)-OH. Boc-Ser 
(BzD-OH and Boc^y-OH were condensed with a half (1.4 g) of the resin. The re- 
sulting resin. 1 .5 g. was treated with a mixture of HF and pn^resol (8.5 mL : 1 .5 mL) 
at 0 DEG C for 1 hour, and the HF was evaporated. Ether was added to the resi- 
dues, whereby 671 mg cnide peptide was obtained. This sample was dissolved .n 
50% acetic acid (AcOH) and applied to a preparative column YMC-Pack-ODS-A (5 
mu m. 20 mmx250 mm) and eluted at a rate of 1 0 mUmin. by a gradient of from 0 to 
95 % acetonUrile concentratton In 0.1% TFA solution for 75 minutes. Those f ractons 
containing the desired product were lyophilized to give 1 35.8 mg crude peptide. A 
part (0.5 mg) of this product was applied to YMC.A-302 column (C1 8. 4.6 mmxl 50 
mm) and eluted at a flow rate of 1 mL/min. by a gradient of from 15 to 19% concen- 
tration acetonitrile. This purification procedure was repeated and the desired f rac 
tions were combined to give 0.41 mg of the desired product 

Other compounds according to the invention may be produced likewise. 
Example 4 

A randomised, single centre, four-period cross-over trial to Investigate the absolute 
bioavailability of iv administered Ghrelin and sc administered GhreHn at three differ- 
ent single doses In healthy subjects, 

Obleettvee: 

Primary: To investigate the absolute bioavaHabUity of three different doses of Ghrelin 
administered as single iv and sc doses. 
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Secondary: 1) To investigate the dose linearity (dose propoftionallty) of the ascend- 
ing doses. 2) To investigate and compare the pharmacodynamic profiles between 
the treatments. 3) To assess ttie safety and local tolerability. 

Trial De^gn: 

A randomised, single centre, unbalanced bIocl< design, four-period cross-over trial to 
investigate the absolute bioavailability between iv administered Ghretin and sc ad- 
ministered Ghrelin at three different single doses in healthy subjects. Three doses 
will be used for each way of administration; low. medium and high. To reduce the 
number of dosfngs to each individual and hence reduce the length of the trial each 
subject wtil only receive four doses of the total of six doses, ie. two dose levels ad- 
ministered as iv and sc, respectively. The unbalanced block design will ensure that 
ail three-dose levels will be covered in this way although not all subjects will receive 
all dose levels. A sufficient washout period will be placed between the individual 
dosing periods. 

Endpolnts: 

Pharmacokinetics of Ghrelin: 

AUCo-t AUC.Cmax, W t», CW, Vz«. CI. Vz. . t%, MRT 

Pharmacodynamics: 
GH: AUC. Cmax and tmax 

Cardiac ou^ut. assessment of hunger, food/energy intake, degree of pleasure re- 
lated to food intake, body mass, energy expenditure, DEXA. 

Safety: 

Safety and local tolerability vi^li be assessed throughout the study by clinical evalua- 
tions (physical examination and vital signs), electrocardiography and laboratory tests 
(hematolc^y and clinical chemistry). 

Trial population and pow^calcuiatfon: 

IHealthy male subjects, aged 18-45 years with a body mass index (BMI) of 19-26 
kg/m^ (boVfx Inclusive). 



05-09-03 



P817DKO0 

50 

The primary objecWve of this study is to Investigate the absolute bloavaflablllty of 
ghrelin administered as Iv and sc. An unbalanced block design will be applied to 
reduce the trial period time and reduce the number of doslngs per subject. The 
number of subjects needed to perform a statistical analysis of absolute Woavailabil 
ity per dose levels as well as an analysis of dose linearity between doses will be 
calculated tmsed on existing literature data. 

Trial producte: 

Ghelln for iv and sc administration. 
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<222> (3).. (3) 

<223> Amino acid in position 3 is modified with a fatty acid 
<400> 1 

Gly Ser Ser Phe I.eu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys 
15 10 15 

Glu Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg 
20 25 

<210> 2 

<211> 27 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> IIOD.JVES 
<222> (3) -.(3) 

<223> Amino acid in position 3 is modified with a fatty acid 
<400> 2 

Gly Ser Ser Phe Leu Ser Pro Glu His Gin Arg Val Gin Arg Lys Glu 



05-09-03 



P817DK00 

55 

5 10 IS 



Ser Lys Lys Pro Pro Ala Lys heu Gin Pro Arg 
20 25 



<210> 3 

<211> 28 

<212> PRT 

<213> Rattus rattus 



<220> 

<221> MOD_RES 

<222> (3),.(3) 

<223> Amino acid in position 3 is modified with a fatty acid 



<400> 3 



Gly Ser Ser Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys 
15 10 15 



Glu Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg 
20 25 
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C^ms: 

1. Use of a secretagogue compound for the preparation of a medicament for the 
prophylaxis or treatment of cancer cachexia in an individual In need of such 

5 treatnrant 

2. The use according to dalm 1, wifherein the secretagogue is ghrelin or a pharma- 
ceutically acceptable salt thereof. 

1 0 3. The use according to claim 1 or 2, wherein the secretagogue is a ghrelln-llke 
compound or a pharmaceuUcally acceptable salt thereof 

Wherein the ghrelin-»ke compound comprises a stmclure defined by formula I 
15 Z' - (X^Vn - (X^ - (XV 2^ w»^6rein 

is an optionedly present protecting group 

each X' Is independently selected from an amino acid, wherein said amino acid 
20 Is selected from naturally occurring and synthetic amino acids, 

X* is any amino acid selected from naturally occurring and synthetic occurring 
amino acids, said amino acid being modified with a bulky hydrophobic group, 
preferably an acyl group, or a fatty acid. 

25 

each X' is independently selected from an amino acid, wherein said amino acid 
Is selected from naturally occurring and synthetic amino adds, 

wherein one or more of X' and X® optionally may be modified by a bulky hydro- 
30 phobte group, preferably an acyl group, or a fatty add, 

^ is an optionally present protecting group, 

m Is an Integer in the range of from 1-10 

35 
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n is 0 or an Integer In 9m range of from 1 -35. 

4. Use according to any of the preceding claims, wherein m is an integer in the 
range of from 1-9. such as of from 1-8. such as of from 1-7. such as of from l -6, 
such as of from 1-5. such as of from 1-4. such as of from 1-3. such as of from 1- 
2. such as 2, 

5. Use according to any of the preceding claims, wherein X'^ is selected from tfie 
group of modified Ser. modified Cys and modified Lys. such as wherein X is 
modified Ser. 

6. Use acconling to any of the preceding claims, wherein the ghrelin-like com- 
pourKi is selected from a compound of 

formula It Z' - Gly- (X Vi - (X^ " (^V Z^. 
formula III r - Gly- Ser - (X^ - (XV Z*. and 
formula IV Z' - Gly - (X^ - (XV Z\ 

7. Use according to dalm 4. wherein the ghrelin-like compound is having fomnula 
III. 

8. Use according to any of the preceding claims, wherein (X% comprises a se- 
quence selected from one or more of the sequences shown below: 

Phe Leu Ser Pro Glu His Gin 

Phe Leu Ser Pro Glu His 

Phe Leu Ser Pro Glu 

Phe Leu Ser Pro 

Phe Leu Ser 
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Phe Leu 
Phe 

5 

9. Use acooiding to any of the preceding claims, wherein n Is an Integer in the 
range of from 1-25, such as of from 1-24, such as from 1-15. such as of from 1- 
10. such as of from 10-25, such as of from 10-24. such as of from 15-25. such 

10 asof from 15-24, 

10. Use according to any of the preceding claims, wherein <X')n Is selected from one 
or more of the sequences shown below: 

15 Phe Uu Ser Pro Glu His Gin Arg Val Gin Gin Aig Lys Giu Ser Lys Lys Pro Pro . 

Ala Lys Leu Gin Pro Arg 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu Gin Pro 

20 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu Gin 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
25 Ala Lys Leu 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Aig Lys Giu Ser Lys Lys Pro Pro 
Ala Lys 

30 Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Giu Ser Lys Lys Pro Pro 

Ala 

Phe Leu Ser Pro Glu His Gin Aig Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
35 Phe Leu Ser Pro Glu His Gin Aig Val Gin Gin Aig Lys Glu Ser Lys Lys Pro 
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Phe Leu Ser Pro GIu Hfs Gin Arg Val Gin Gin Arg Lys Glu Ser Lys Lys 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys 

5 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu 
1 0 Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys 

Phe Leu Ser Pro Giu His Gin Arg Val Gin Gin Arg 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin 

IS 

Phe Leu Ser Pro Glu His Gin Arg Val Gin 
Phe Leu Ser Pro Glu His Gin Arg Val 
20 Phe Leu Ser Pro Glu His Gin Arg 

Phe Leu Ser Pro Glu His Gin 
Phe Leu Ser Pro Giu His 

25 

Phe Leu Ser Pro Glu 
Phe Leu Ser Pro 
30 Phe Leu Ser 

Phe Leu 
Phe 

35 
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1 1 . Use according to any of the preceding claims, wherein the acyl group is selected 
from a C1-C35 acyl group, such as a CI - C20 acyl group, such as a CI - CIS 
acyl group, such as a C6 - CIS acyl group, such as a C6 - C12 acyl group. 

5 such as a C8 - CI 2 acyl group. 

12. Use aocoiding to any of the preceding claims, wherein the acyl group Is selected 
from the group of C7 acyl group. C8 acyl group. C9 acyl group, C1 0 acyl group, 
C1 1 acyl group, and C12 acyl group. 

10 

13. Use according to any of the preceding claims, wherein the acyl group is selected 
from the group of 08 ac^ group, and C10 acyl group. 

14. Use according to any of the preceding claims, wherein the acyl group is selected 
15 from the group of C7 acyl group. C9 acyl group, and C1 1 acyl group, such as 

from the group of C9 acyl group and C1 1 acyl group. 

15. Use according to any of the preceding claims, wherein the medicament is in a 
formulation for subcutaneous administration. 

20 

16. Use according to claim 15. wherein the fomiulation comprises the ghrelin-like 
compound or a pharmaceutically acceptable salt thereof. 

17. Use according to any of the preceding claims 14 or 15, wherein the fomiulation 
25 comprises the ghrelln-lilte compound or a salt thereof as a lyophilisate and the for- 
mulation further comprises a solvent, said lyophilisate and said solvent being in 
separate compartements until administration. 

18. Use according to any of the preceding dalms 12 or 13, wherein the fomiulation 
30 is a solution of the ghrelin-like compound or a salt thereof. 

19. Use according to daim 17 or 18. wherein the sohfent is saline. 

20. Use according to any of the preceding claims, wherein the medicament is ad- 
35 ministered prior to or during a meal. 
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21 . Use aoeortHng to any ol Ihe preceding claims, vrfhorein the medicament is ad- 
ministered in a concentration equivalent to from 10 ng to 10 mg glirelln per l<g 
bodyweight. 

5 

22. Use according to daim 21 , wherein the medicament is administered in a con- 
centration equivalent to from 0.1 ^g to 1 mg ghrelin per Itg bodyweight. such as from 
0.5 |ig to 0.5 mg ghrelin per kg bodyweight, such as from 1 .0 ng to 0.1 mg ghrefin 
per kg bodyweight, such as from 1 .0 ng to 50 |ig ghreHn per kg bodyweight. such as 

1 0 from 1 .0 Jig to 10 pg ghrelin per kg bodyweight. 

23. Use according to any of the preceding claims, wherein the medicament Is ad- 
ministered as a bolus prior to or during a meal, said bolus comprising an amount of 
the ghrefln-like compound or a satt thereof equivalent to from 0.3 pg to 600 mg 

15 ghrelin. 

24. Use according to claim 23, wherein the medicament is adntinistered as a bolus 
prior to or during a meal, saW bolus cornpnang an amount of the ghrelin-IIke com- 
pound or a salt thereof equivalent to from 2.0 pg to 200 mg ghrelin, such as from 5.0 

20 pg to 100 mg ghrelin. such as from 10 pg to 50 mg ghrelin. such as from 10 pg to 5 
mg ghrelin, such as from 10 pg to 1.0 mg ghrelin. 

25. Use according to any of the priding claims, wherein the medicament is ad- 
ministered from one to three times daily, each administration being during a meal or 

25 at the most 45 minutes prior to a meal, such as at the most 30 minutes prior to a 
meat, such as at the most 25 minutes prior to a meaf, such as at the most 20 min- 
utes prior to a meal, such as at the most 15 minutes prior to a meal, such as at the 
most 1 0 minutes prior to a meal, such as at the most 5 minutes prior to a meat. 

^ 30 26. Use according to claim 25, wherein the medicament is administered three times 
daily. 

•J 

27. Use according to any of the preceding claims, wherein the cancer cachexia is 
caused by a catabolic disorder. 

35 
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2a Use according to any of the preceding claims, wlierein the cancer cachexia is 
caused by an anorectic disorder. 

29. Use according to any of the preceding claims, where the Individual is suffering 
5 from a cancer selected from lung cancer, pancreatic cancer, liver cancer, and Gl 

tract cancers. 

30. Use of a secretagogue compound as defined in any of claims 29 and a chemo- 
therapy medicament for the preparation of a medicament for the prophylaxis or 

10 treatment of cancer and cancer cachexia in an Individual In need of such treatment 

31 . A method for preventing or treating cancer cachexia, comprising administering to 
an individual in need thereof an effective amount of a secretagogue as defined in 
any of claims 1 -29. 

15 

32. A method for preventing or treating cancer, comprising administering to an indi- 
vidual in need thereof an effective amount of a secretagogue as defined in any of 
claims 1-29 and of an anti-neoplastic treatment. 

20 33. The method according to claim 32, wherein the antineoplastic treatment is ra- 
diotherapy. 

34. The method according to claim 32, wherein the antineoplastic treatment Is che- 
motherapy. 

25 

35. A method for monitoring the effect of a treatment of an individual with a secreta- 
gogue as defined In any of dalms 1-29, comprising measuring the blood level in said 
individual of IGF-1. IGFBP-3, and/or ALS. 

^ 30 36. A method for preventing or treating cachexia, comprising administering to an 
' individual in need thereof an effective amount of a secretagogue and an effective 

i amount of a NSAIO medicament. 

37. The method according to claim 36, wherein the secretagogue is as defined In 
35 any of claims 1-29. 
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